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THUHMAHRUAI 


V&n sang lama mihringte hmasSwima chakzia 
hi ngun takin kan ngaihtuah ngai em aw? Kum 1957 
October ni 4-ah Russia chuan thla lem hmasa ber a 
kSp chhuak a, kum 1961 April ni 12-ah 
boruakah mihring an thawn thei a, kum 1969 July 
ni 20-ah America mi pahnih phei chuan thla an 
thleng thei ta hial a. Ni hMtu (planet)-ah te boruak 
lawng thawnin, planet dang chanchin kan hriat belh 
zSl a, arsi dang h&ltu (exoplanet) pawh an hmu 
chhuak ta z31 mai. VSn sSng chawlhhmun (space 
station) te dinin, vSn khawhthei (space shuttle) vawi 
tarn tak kah chhuah a ni tawh bawk. VSn sSng 
boruaka entlang (space telescope) hmnngin vSn lam 
chanchin pawh kan hre ril sSwt hie. 

Kan awmna lei hdltu thla lem chi hrang 
hrangte chu mihringte tdn kawng hrang hrangin an 
tangkaiin, heng thla lemte tel lo chuan tOnlai 
thangtharte hi kan nung thiam tawh hauh lovang 
le. Khawv^l pumpui ngaihtuah pawhin India ram 
hi a hmasdwn chak pSwl tak niin, keini Mizoram 
pawhin kan chhawr tangkai ve tawh hie. 

He lehkhabu 'Vdn lam hun' hi ka lehkhabu 
ziah hmasa ber, kum 1988-a chhuah tawh a ni a. 



Kum 1991 -ah a chhung thu ennawnin chhuah leh a 
ni a. TOnah hian thaf thawhiehin/ ka han buatsaih 
leh ta a ni e. 

A chhuah vawi hnihna atanga chhAtin kum 
sawmhnih leh pahnih dawn lai a lo vei tawh 
avangin vdn sdng lama hmasdwnna leh thil thar 
tain tak ziah belh tur a lo awm hman tawh a; chu 
vangin a bu hming ngai hmang mah ila, lehkhabu 
thar ang mai a ni e. 

Vdn sdng lama hmasdwnna chanchin hi mi 
pangngai chin chuaa a tlangpui tal kan hriat thain 
ka hria a; chuvangin a duh apiang t&na chhiar theih 
turin ka han buatsaih leh a ni e. He lehkhabu hi ka 
buatsaih chhan mizo zirlaite leh mizo mipuite tSn 
Ifen sdng lama hmasdwnna chanchin hriatna kawnga 
puitu a nih ngei ka beisei. 


Dated Aizawl 
the 10* Aug., 2013 


(Dr. R.K.LALLIA^nHANGA) 



hmasAwnna kAwl £ng 


1 Imanlai mite chuan kan awmna lei hi a ph§k niin 
an ring a, ni leh thla leh arsite khian an h§l niin an ngai a. 
Arsite phei khi chu ni leh thla aia te zawk daih niin an 
ngai a ni. He ngaih dSn hi khawvel hmun hrang hranga 
mite ngaih dSn tlanglawn her a ni a, mizo pi leh putc 
ngaih dSn n6n pawh a inang thawkhat viau awm e. 
Hmanlaiin India ram hmun thenkhata mite chuan lei hi 
ban lian pui pui sawm leh pahnih chunga innghat niin 
an ngai a. Khawvel hmun thenkhatah chuan sai han pui 
pui pali chunga innghat niin an ngai thung. T^enkhat 
chuan satel lian pui hian tui a hleuh va, chu satel chungah 
chuan kan awmna lei hi a innghat niin an ring ba wk. Kum 
BC 600 lai vela van lam chanchin zir mi hmingthang tak, 
Greek mi fing Thales-a pawh khan lei hi a ph§k niin a 
ngai ve tho mai. 

Ngaihddn thar a lo chhuak tan 

Hun a lo kal z&l a, kum BC 340 bawr vela Greek mi 
fing Aristotle-a chuan, lei hi a ph^k ni lovin a mQm a ni 
ang ^ rinna nghet tak a lo nei ta a. Awkin thla a lem 
hian, thlaa thil dum lo lang hi lei hlim niin a hria a. Lei hi 
a phSk a nih chuan thlaa lei hlim hi a sSwla a Ian chSng a 
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awm tur a ni a; Swkin thla a lem apianga a hlim a bial 
ziahna chhan hi lei miiin v3ng ni ngeiin a hria a 
Nimahsela, ani pawh hian lei a miim a ni tih ring mah se, 
lei hi van lai takah awm niin a hria a, ni, thla, planet-te (ni 
haitute) leh arsite khian hla tak atangin an hdl niin a ngai 
a; lei hi a lai taka awm anga ttin hma lama mite'n an lo 
ngaih dan chu a pawm dan a ni ve tho mai. 



Aristotle-a universe ngaihdan 

Kum BC 280 a lo nih chuan Erotosthenes-a chu an 
lei a mOm a ni, tih a ngaihtuah chhuak a; lei lenzawr;^ 
pawh a chhOt chhuak thei ta hial a. A hnu kum BC 270 lai 
vai khan Greek van lam chanchin hre mi leh chhiarkawp 
Biiam Aristarchus^ chuan hmanrua engmali 1 onn >ig lovin, 
kan awmna lei laan iti a hai a ni, tih ngaih ddn a lo nei 
bawk ni a hriat a ni. 



HMASAWNNA KAWL £NG I 

Aristotle-a ngaih dckn hi mihng tak mat Ptolemy chuan 
kum AD 140 khana rawn tilSr ta hie a, a hma aia chiangkuang 
deuh leh thuk zSwkin a rawn hrilhfiah a. Lei hi a lai takah a 
awm a, a hnai berah thlain a hd a, a dawtah, hetih laia an 
planet hriat Mercury, Venus (Chawngmawii), Mars 
(Sikoiscn/Siaia), Jupiter (Hrangchhuana) leh Saturn ten hlat 
dSn indawtin an hdl hawk niin a chhiit chhuak a. Hetih lai 
hun hian planet dang - Uranus leh Neptune te hi an la hmu 
chhuak lo va. Ni h&ltute hian ni an hSl a ni tih pawh hriat a 
la nih loh avSngjn zin hmingah pawh 'planets ' tih a ni a; chu 
chu vSkv^l-ho (wanderers) tihna a ni. Ptolemy-a pawh hian 
ni khian kan lei hi Sikeisen leh Chawngmawii inkar atangin 
a hdl ve niin a ngai a, arsite khi chuan hla tak atangin, a 
huhovin lei hi an h61 niin a ngai bawk. 


NgaihdSn danglam tak chu! 

Mi tarn takin Ptolemy-a 
ngaih dSn chu mak an tiin, thfik an 
ti veng veng hie a, ngaih dSn thdk 
zawk a awm leh thei ang tih pawh 
an ngaihtuah phdk lo a ni Swm e. 
Hun rei fe hnu, kum 1543 khan 
Polland rama puithiam pakhat, 
Nicholas Copernicus-a chuan 
khawv§l nghawr nghing dawt 



Copernicus 


khawp ngaih dan danglam tak a lo nei ta a. Chu ngaih 
dar^ thar chu 'Ni khian kan awmna lei hi hel lovin, lei 
hian ni khi a h&l zawk a ni,' tih a ni ta tlat mai le! Sakhaw 
puithiam a ni a, kohhrana a rawngbawlpuite ngei pa whin 



4 I VAN LAM HUN (SR^CE AGE) 

an ngaithiam dawn lo tih a hriatsa avangin, a ngaih dSn 
chu a tlangzarh lawk ngam lo va; nimahsela, thil dik ngei 
nia a hriat tlat avangin a ngawi thei ta ngang lo va, 
v^tlang hriatah a puangzSr ta a. 

★ 
it 
it 

it 
it 


Copernicu8-a universe ngaihcUn 

Ti chuan Ic/ a rin Hwk ang ngdin a hun laia mifing tarn 
takinanpawmtheilovarkdihranhniaitutepheichuanPatiiian 
thu nena inkalh nia r^aiin an do nasa ta hk mai a. Hetih hun 
lai vSla mi fing, Qradona Bruno-a pawh G>pemicus-a ngaih 
dSn tawmpui tiattu a nih avangin Rom khaw^niiah kiim 1600 
khan kohhrardiovm an hll hlum ta hial a. 

Planet-fen nl an tih hriata ni ta 

Kum zabi sAwm leh parukna tAwp lamah vAn lam 
chanchin zir mi ropui tak Tykho-a a lo lang ve leh a. 
Tykho-a hian k\im 1576 khan Baltic tuipuia thliarkAr 
pakhat Hven-ah arsi enna khAwl a bun a, arsi iilal /a wng 
leh planet-ho kal kual dAn a zir ngawrh hie a, a bikin 
Sikeisen kal dAn (^i chu a zir ngun hie. Amahera whchu. 
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a hmaa mite ang bawkin planet- te hi ni vfilah an inher a 
ni, tih a hriat chhuah theiii loh avangin ngaih thar 
miimal leh awmze nei tak a chhar chhucik thei ta lo va. 

Tykho-a thih hnu hian amah lo puibliwm thintu, 
German mi Johannes Kepler-a chuan a hna chu a 
chhunzawm ta char char a. A tSwp atSwpah chuan lei leh 
planet dangte hian mahni kawng theuhvah ni an hfil a ni, 
tih a chh^t chhuak ta hlauh mai! Chu bSkah chuan planet 
hovin rd an hSlna kawng hi a bial ni lovin a sawl a ni, tih 
pawh a chhdt chhuak ta bawk a. 

Planet thenkhat hdltu thla hmuh chhuah a ni 

Kum 1609-ah zirtirtu lar tak Galileo Galilei- a lo lang 
a. Ani hian ama entlang siam hmangin Jupiter heltu thda 
hmuh awl deuh pali - lo, Ganymede, Europa leh Callisto 
te chu a hmu chhuak ta a. Ti chuan, van lam chanchin 
zirna hmanruate pawh a lo changk&ng ve telh telh a, 
entlang (telescope) chuan vSn lam chanchin zirna 
kawngah hma nasa takin a sdwntir a. 
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Galileo-a hi Copemicus-a ngaih dAn tawmpuitu 
a nih avangin Rom khawpuiah kohhran hruaitute'n an 
kova, a ngaih dAn sAt turin nasa takin an thlAirt a. 
Nimahsela, ani chuan, "Pathianin thil dik chu a hria 
alAwm, kan awmna lei hian n! khi a hAl ngei a ni," tiin 
a tang ta tlat mai a. Tih ngaihna dang an hriat tAk lovah 
chuan a ngaih dAn chu mipui hnAna a tlAngzarh zAl loh 
nAn a thih thlengin ngun takin an vAng ta tlat a. Ti chuan, 
hrehawm tak tuarin kum 1642 khan khawvAl a 
chhuahsan ta a. 

Kum 1655 khan Dutch vAn lam chanchin zir mi 
Christian Huggens-a chuan Saturn hAltu thla panga zinga 
a lian her Titan a hmu chhuak a. 

Thlasik kawnga mi kan lo ni ve reng mail 

Kum 1781 -ah William Hershael-an ni hAltu zinga 
pakhat dang, Uranus a hmu chhuak a. Chu bAkah, kum 
1805 khan Hetschael*a bawj^ chuan mleh^vAlainherte 
(SoUu^ System) hi th!»|lc kawng (Milky Way)-a arsi 
mafelAduai tarn t«d( ^ tih a 

ta tlat mai Mpa\%%itl^axsttam^2lngaai8{iia^ 
ve mai a nihau leh 10 ^ dani^all^luih awmM Id a hn^ 
avangmaia lan^Gan Anih&#patvltti^lohm ta zAla. 

Thla t^asihlhaw kAk kAwk 

pm 

Bei ta thlAaiktitmiaia Msao pi 
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Kan awmna ttilasik Icawng (Milky Way) ang fak chn 


pute chtian Thlasik iCawng' tiin hming an lo vuah a. Ni 
kan awmna lei leh planet dangte hi he Thlasik Kawnga 
tel ve tho hi an ni a. Thlasik kawng kan hmuh thin hi a lai 
hawl, arsi bitna lam a ni. Keini hi a lai atanga tl^ma a 
pdwn lam detihva awm kan nih chu . 

Thktfik Kawng len^awng bi a laia hawlh tlangin 
light year IQp/tXK) iSi€l a ni a. hi sfcond khatah km 
300^000 vel a kal thet a; kum khatah chuan km. 
9460^^00,000,000 a kal tihna a lo ni a. Qiu mi awmzia 
chu dhu li^t year khat chuan km. 9,460,000,000,000 a 
tluk tihna a ni a. Chuti a nih chuan, kan awmna Thlasik 
Kawng lenzSwng chu a laia hawlh tlangin km 
9,46,000,000,000,000^000 a nih chu! Kan lei leh planet 
dangte hi Thlasik Kawng lai hawl atanga a pd wn lam light 
year 32,000 v61ah kan awm a. Kan lei leh ni ink^ te hi 
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cliuliriaiteaii^i^^ty^khat a Qin^philo^it^pawh 
ni lovii^ ttxinute 8 leh scccmd a 8Nlecig 

that. Hei o^lpaAVh hi ]dlometer-a han chaditlrfilKian km 
149,4O7>fl0 W a tliitjg zu nia! Heta ^ang Ju^4|^t yaar 
awmasklaiTWasik Kawng zauzia chu kantiaghiain mai 
awme 

Arsi biivt (Gala^gr) chhiar stertial tohichttl 
KumzaUsawmhnihnaaHfuiaIzul ab 
va.K^ 1925alo|)^<ihi^Aiiiexicaran>a^^ 

R H^hblefi ciium vdnt^^ 

kan Thlasik Kawng bdkah arsi bSwr dang maktaduai tarn 
tak a awm a ni tih a lo hmu chhuak leh ta a. 



UaivctiM g4»)QF tentldt 


Georges Lamaitre-a phei chuan kum 1927-1929 
chl^tmg Idian he vftn botuak zati taka arsi bSwrte hi a tira 
aniitskmtafmhansmatimginf^inangldidng^ ahla 

zd wilgin an dtlftwk zut zat a rd, tUi a chhUt chhuak leh ta 
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:bawk. Kan awmna Thlasik Kawng pawh hi a chhunga 
aisi leh thil dang awm zawng zawng nen hian second 
khatah km 600-a chakin a thUwk reng a ni, tih a chhOt 
chhuak ta bawk. 


Ti chuan, mihring finna lo s^g z§l avangin, vSn lam 
chanchin hriatna kawngah hmasSwnna kSwl a lo 6ng chho 
tan ta a. Kan tarlan t&k bSkah khian kum 1687-ah scientist 



Isaac Newton 


ropui leh hmingthang Issac Newton-an a lehkhabu 
Mathematical Principles of Natural Philosophy-a vSn boruaka 
thil inhip tawn dfin leh chSt vdl dSn chiang taka a hrilhfiah 
te, kum 1846>ah John Couch Adams-an ni heltu dang 
Neptime a hmu chhuah te leh kum 1905-a scientist ropui 
Albert Einstein-an hun leh boruak (space) inlaichin d^n 
Special Theory cf Relativity a chhQt chhuahte chuan v^n 
boruaka diil awm dto hiiathiamna nasa takin a tipung a, 
v3n lam chanchin hriat din pawh a ril siwt ta hie. 
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NgaihdSn thar berah phei diuan tdna vSn kan hriat, 
universe hi universe tarn tak zinga pakhat nia lin a ni leh 
ta z§l mai. Chuti a nih phei chuan Stephen William 
Hawking-a te Carl Sagan*a te anga mi fing leh mi ril 
pawhin theih tfiwpin han chhOtin, hriat belh eng emaw 
chen chu nei thin mah se, v&n zau z^wng hi keini 
mihringte chhui chhuah ph4k rual loh niin a lang ta. 

Eng pawhni se^ he lehkhabuah hi chuan v4n lam 
chanchin til leh thiik tak kan chhui dawn lo va, bung 
hnilma a|ang chiuin van sang boruak (space) tia kan sa wi 
mai, kan lei tuamtu boruak (atmosphere) piah lam tin 
za wna khiwvai limte, a bikin soricat chak leh tiul titheiten 
kawn^ Iftmg hranga hma -an lak dap chanchin, rocket 
lunan^a titk li!9n%i^^|ioruak lawng kkp chhuaka, lei lei 
v^ chanch^'Zfel hil^f%iak chhoh dan kan thhir bing 
dawnani. 



11 


2 

VAN lAM HUN LO INJAN DAN 

||||||||||||||||HH|||^ V^n lam chanchin hriatna 

lamah hma sawn z6lin, vSn lam 
chanchin zirna at^n entlang 
(telescope) tha tak takte pawh 
Siam chhuak mah se kan 
tuamtu boruak (atmosphere) 
chhah tak a vang hian vSn lam thlir 
a fiah tak tak thei lo va. Chu 
vangin lei tuamtu boruak pawn 
lam atanga v^n lam chanchin zir 
leh he kan awmna chanchin 
ngei pawh ngun taka zir theih a 
chakawm hie a. 

V^n s^g boruak (space) han 
tih hian a nihna takah chuan lei 
tuamtu boruak (atmosphere) piah 
lam a kdwk ber a; amaherawhchu 
atmosphere huam chhung la ni si, 
a chuan chung lam, a tl^ngpuiin 
km 100 piah lamah khi 2 m boruak 
(gas) a tldm §m ^m tawh a, 

HBHBHBBHi thlawhthelhnate pawh a thl^wk 
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thei tawh lo va. Chu vangin he lai hmun Karman line an 
tih chimg lam hi a nawlpuia khawv^l ram hrang hrangin 
viLn 9 &ng boruak (space) intanna anga an pawm chu a ni. 
Ti chuan, mihringin rei tak chhung theih tHwp^ a beih 
hnua he lai hmun pSla, rocket hmanga thla lem a han 
dah theih hun kha v4n lam hun (space age) lo intanna 
chu a ni a. 

Vftn lam zin thawntiiu 

Mihringte suangtuahna leh ngaihtuahnate hi 
thawnthuah a lo lang fo d\m. A taka thil zima leh chhCktna 
hi hmas&wnna thlentu a nih rualin thawnthu awmze nei 
tak takte hi a tak hlim thla, hmas&wima thtentu pawima wh 
tak a ni ve fo mai. 

Kum zabi pahnihna hun laia Gredi thu ziak mi 
hmingthang tak Lucian-a chuan thlaa zin thawnthu 
ngaihnawm takin a lo ziak tawh a . A dtawnthuah chuan, lei 
atanga han zinte leh thlaa lo chSng, mtdukawlh lu pathum 
neia chuangte chu nasa takin an inbei a. Lucian>a hian, 
mihringte hian thla kan thleng thei tak tak ang tih a ngaftihiah 
{^idk lo va, thla hlat z&wng pawh a hre bawk h> va^ 

German mi, chhiarkawp thiamtakJd^anneaK^jier- 
a, ni h£ltu }danet4K> inher dfin hmu^dt^ililktu pawhH a 
thawnthu Tawnmang'-ah chuan, tlilild^^ia vittk tak 
avanga thlaa zin thu a ziak bawk a. I^Bjp|ipr4k%im 1571 
atanga kum 1630 hun Id daiha mi taudi kha i vi a; vin 
sdng>boniakah khian awlsam taka thl|Lw|ij5«^i«h^k)i|zia 
a hre chianghle tih athawnthu atangltintii hrlattheih a. 



VAN lam HUN LO INTAN OAN | 13 

Kum 1638‘a Francis Godwina'n 'Mihring Thlaah' tih 
thawnthu a ziah pa wh thawnthu ngaihna wm tak a ni d wm 
e. He thawnthuah hian, Domingo Gonsales-a leh a 
chhiahhlawh chu thlaah an han zin a; thla chu kan a wmna 
lei ang mai lo niin, tui leh nungcha rawng mak pui puite 
an han hmu a. 

Kum 1865 khan French mi Jules Vem-a pawhin thlaa 
zin thawnthu bawk a ziak ve leh a. A thawnthuah chuan, 

laipui ft 984 zeta sei 
hmangin silaimu kaw- 
rawng lian tak an kAp 
chhuak a. Chu silaimu 
chhimgah chuan mihring 
pathum leh ui pahnih an 
chuantir a. An silaimu kal 
chak z&wng chu second 
khatah km 11.5 a ni a; chu 
chu a takah pawh kan lei 
hipna atanga tdl chhuak 
tura vSn sSnga thil kah 
chhuah kal chak zdwng 
atdn a tSwk chieih a; chuvangin ngaihtuahna ril tak atanga 
thawnthu phuah a ni tih a chiang hie. Nimahsela, chuti 
ang laipui lian leh kah nS chu han siam rual a ni loh 
avangin chu thawnthu chu a taka han chantir theih a ni lo 
va, laipui pawh chu lo «am thei ta teh rdng pawh ni ila, 
silaimu kawrawng klui, a chhunga chuangte chawpin 
boruakahakdngralmaidawnani. Chu vangin thawnthu 
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tingaihnawmtu atdn mai lo chuan a taka han tihhlawhtlin 
chi a ni lo. 

Thil mak tak mai erawh chu, he thawnthua laipui 
kah chhuahrta hmun atdna a hman hi tiina America rocket 
kah chhuahna hmunpui, Gipe Caneveral bul lawk hi a 
ni tlat mai! Laipui an siamna hmun pawh tfina v&n sdnga 
dUa lem leh boruak lawng an kah chhuahte an enkawlna 
hmunpui, Ckxldard Space Flight Centre hi a ni tlat bawk! 
Hma thlir tha tak neiin, thil eng emaw tak zawng lo hriat 
Idwk a hei ni ngei tur a ni. 

Kum 1869-a Edward Everett Haks-a thawnthu 
'Leirawhchan thla lem' chu lei h61 tura thla lem kah 
chhuah chtmgch&nga thawndtu hmasa ba a ni ftwm e. 
He thawnthuah hian, leirawhchana Siam thla lem, 9 lai 
hawlh tlanga ft 200 laia lian dhu thil vir chak tak hmanga 
van sanga thawn chhuah tura ruahman a ni a. Chutia 
thawn chhuak tura an inbuatsaih mSk lai chuan, an la 
inrin hmain, khawl chu a v!r ta vak mai a; ti chuan, a 
siamtute leh anmahni rawn dawhtu, anchhungtfchu thla 
lem chuan vSnah a thlawhpui ta niin, nuihzdtthl&k ang 
reng takin a ziak a. 

Kum 1897-a H.G. Wells-a thawnthu 'Khawvfelte 
Indona'-ah diuanSikeisena mite'n Ida mihringte anrawn 
rOn thu ngaihnawm takin a ziak a. Wells-a bawk hian, 
tottm 1901 khan 'Thlaa Mihrmg Hmasa Beri tih a wak leh 
a. Thlaah Idjiian Imiaitetovin, nungchate pawh awm ve 
an^ a thaiivnlliuahhian a ziak a. 
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Vin sing zin din ngaihtuah chhuah a ni ta 

Wright-a te unauvin thlawhtheihna an Siam chhuah 
hma daih khan, Russia rama chhiarkawp zirtirtu 
Konst^tin Eduardovich Tsiolkovsky-a chuan, lei tuamtu 
boruak 'atmosphere' kal p§la boruak lawng thawn theih 
din kawng a lo hmu chhuak daih tawh a. Tsiolkovsky-a 
hi kum siwm mi lek a nih laiin a beng a chhet hlauh mai a. 



Taiolkovsky 


A hma pawhin naupang tual lim lo tak a ni a. A 
beng a chhit hnu phei chuan in chhunga tawm chet chet 
leh thil ngaihtuah veng veng lam chu nuam a tih zawng 
ber a lo ni ta a. Scientist ropui Isaac Newton-a lehkhabu 
leh Vem-a thawnthu ziahte chhiarin, vin sing boruaka 
zin theih din tur kawng a suangtuah ve thin a. Ngun taka 
a thil ngaihtuah thin chu a rah a duhawm tak a lo lang ta 
reng mai. Kum 1903 a lo ni a, Tsiolkovsky-a chuan zin 
hmang lo va, hydrogen tui leh oxygen tui inchawhpawlh 
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hmanga rocket kah ddn tur a ngaihtuah chhuak 

ta hiawl mai a. Chu chauh ni lovirw rocket chh&wiig (multi- 
staged rocket) siam dto pawh a ngaihtuah chhuak leh ta 
zki a. 

Hetih lai hian Ukrane mi Konchat3ruk>a chuan kum 
1919 khan vdn sdng zin chungchai^ leh vdn sdng chanchin 
hriat theih ddn tur a ziak a; chu chu a hnu daihah America- 
in thlaa an lawnna kawnga dtil pawimawh tak a tiing ve 
hawk a. 

TsioOcovsky-a hi vdnjsdi:^ rocket thawn chhuah ddn 
n^sdhtuah dthuaktu ni nu^ se, a taka rocket siamtu leh 
bu| tumtu Zfiwk chu America mi Robert Hutching 
Goddard-a a ni uumg. Goddard-a hian WellsaMi Vem-a 
thawndm a dddar aj^gin vdn siinga zin th^ dto tur 
dtuiigchdnghi i lo ^pui dm toi thin a. AiDO^ca rama 
Cl^e Univ^tyah Physics subjecta zirtirtu thiam tak 
nii^ Iwta a duiwh pdb hian rocket Siam hna ngawrh takin 
a bei a; a tSwp a tdwpah chuan hla whtling takin tuialhthei 
hmang rocket chu a Siam chhuak thei ta hlauh mai a. Ti 
chuan, a hna chu chhuiusawm zdlm, rocket chhdwngte 
pawh asiam thei ta a. Sum lamah harsatna a neih avangin 
Smithsonia Institution-ah tanpuina tldm az&wng tal a 
hmuh dtelh mial bdseiin. Id tuamtu boruak chung lam 
zir ndna tockda tangkai dfihW ziakin, tanpui dllna a 
thehlQt a. VAraidhdilAk takin tanpuina diuah Id pe ttiei 

ta Idauh mat a. Tl chuan; a hna ropui tak chu hlim takin a 
dtawk dihunzawnt »iei ta a. Rocket chungchdng a ziah 
leh dda thleng hkla rod<et dui wn didh dan ka wng a ziah 
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chaiKhinbu mite'n an lo hmuhin an hlut ta hie mai a, 
poddard-a rin ph^ bdkin an vawrh Idr ta hie a. 

Ktun 1926, March ni 16 a lo ni a, Goddard-a chuan 
^(hawvSla tuialhthei hmang rocket hmasa ber chu a kSp 
phhuak ta d6r mai! A vawi khatna a la ni bawka, a thleng 
^awi terh tawrh hie; ft 41 -a s^ng a han thleng thei awrh a. 
Eng pawh ni sela, a hlawhtlinna hi vSn sSng lam 
hmasiiwnna atSin rahbi pawimawh tak a lo ni ta a ni. 

Goddard-a chuan 
rocket enchhin hna chu 
ngawrh takin a bei chho 
z§l a. Hetih lai hian 
thlawhtheihnaa thlSwk 
mi hmingthang tak, 
Charles Linobergh-a 
chuan a hnathawh chu a 
lo hria a, a phfirpui hie a. 
Ti chuan, he pa hian 
tanpuina pe theitu tur 
awma a rin, D3niel 
Guggenheim Fun hn^n 
Goddfrd-aleh a Rocket atangin tanpuina hmuh 

dieih ddn kawng a dapsak ta a. VSnneihthlSk takin anni 
hian tanpuina an lo pe thei leh ta hlauh mai a. Ti chuan, 
zirtima hna a thawhna hmun Clarke University chu 
chhuahsanin. New Mexico lamah a p6m ta a. Chutah 
chuan amah tanpuitu mi palite nen rocket siam lam chu 
a bei leh ta ngar ngar a; km. 2 laia sUngte pawh an rocket 
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Siam chuan a thleng thei ta hial a. Rocket tha z^wk 
buatsaiha a buai leh char char laiin, vSnduaithiak takin 
Indopui pahnihnain a nangching ta hlauh a, a hna a 
chhunzawm thei ta lo va. 

German-hovin rocket an Siam ve 

Indopui pahnihna him lai hian Gernum-ho chuan 
rocket siam d&n an lo thiam ve reng tawh a. German mi 
Hermann Julius Oberth-a chuan vSn sdnga thlawh dSn 
tur a ngaihtuah chhuah chu lehkhabuah ziakin a vawrh 
darh a; chu chuan German-ho chu a tiphiir hie a. German 
khawpui Berlin^ah chuan rocket siamtu pdwl, German 
Society for Space Travel a awm a. He pSwlah hian 
engineer zirlai thiam tak pakhat, Wernher von Bratm-S a 
awm a. He tih lai hi kum 1930 a ni a; German l^pai hovin 
indona hmanraw thar an dap reng lai a ni a. Ti chuan, an 



German V-2 rocket 
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bSwm angin Braun-a chuan sipai Captain Walter 
pomberger-a chu rocket siamna lama thawhpui turin a 
Izaysrm ta a. A ^ah chuan Berlin kha w bul la wkah an awm 
a, kum 1937-ah Baltic tuipui kama Peenemundee-ah an 
insawn a; chu lai hmunah chuan rocket V-2 an siam 
chhuak ta a ni. 

He rocket hi a hun lai atSn chuan a lian ve hie; a sSn 
zdwng ft 46 niin, a rih zSwng pawh ton 12.5 lai a tling a. 
Chuti chimg chuan he rocket hi thil ton khata rit Vein sdng 
km 320 thleng thlawh chhohpui thei tura ruahman a ni a. 
He rocket nawr kaltu atan hian zu (alcohol) hr tak leh 
oxygen tui chawhpawlh hmang tura ruahman a ni bawk. 

Kum 1942, October ni 3 chuan V-2 rocket chu 
hlawhtling taka kah chhuah a lo ni ta a. Km. 190 iaia sdng 
han thleng chhovin, ri aia chaka thlSwk thei rocket kah 
chhuah hmasa ber a lo ni ta a ni. V-2 rocket siam hna chu 
tldng pakhat, Hartz-ah a rOk t^in an bei char char a; ti chuan, 
kum 1944, September thla khan rocket sSngnga lai chu 
hman ttieih mai turin an siam hman a. Nimahsela, Indopui 
pahnihnaa atdn chuan an hmang hman lo chiah a. Chuti 
ang a lo nih tak si-ah chuan Braim-a chuan a tira a lo turn 
tak zdwk, kan awmna lei kahna ni lovin, vSn s^ng zin 
Bteihna tura rocket Siam turin tan a la tasauhsauh a, rocket 
chhAwng thum neite pawh a siam thiam ta hial a. 

Genpian thiamna America leh Russia>in an la chhdwng 

German sorkdr a lo tlawm ta a, Indopui pahnihna a 
lo tdwp ta a. Braun-a leh a hote chu America sipai kutah 
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awmin. New Mexico lamahlmiai anni a. Hetahhian rocket 
V-2 bawk an siam chhunzawm leh ta a. Kum 1946 chhvmg 
hian America scientist-te chuan V-2 rocket hmang chuan 
enchhinna hrang hrang an ti a. Kvun 1946 October ni 24 
chuan chu V-2 rocket hmang chuam lei chimg boruak mSl 
65 atangin lei thlS an la thei ta a; v3n sdng atanga kan 
awmna lei thla iSk hmasa ber a lo ni ta a. Kum 1947-ah 
America chuan V2 rocket hmangin tiio chi khat fruit fly-te 
an kip chhuak a, hriat theih chinah leia thil nung zingah 
yin boruaka zin hmasa ber an lo ni ta a. Heng thote hi an 
awmna bSwm nen parachute hmangin dam takin lei lamah 
an lo kir leh a ni. He an enchhinna hi vdn sdngah ni zungin 
thil nungte a nghawng d^n hriatna at^ tih a ni. 

Kum 1948 June ni 11 khan America Air Force 
Aeromedical Laboratory chuan V2 rocket siam danglam 
hmangin zS wng chi khat, Albert tia an koh chu vSn sdngah 
an kSp chhuak a, vSnduaithlak takin lei tuamtu boruak a 
thlawh pelh hmain m61 39 v^la sdngah he zSwng hi a thi 
ta hlauh va. 

Kum 1949 February ni 24-ah America chuan Rocket 
chhdwng hnih chi hlawhtling takin a kSp chhuak leh ta a. 
He rocket hi a hmaa rocket an kah chhuah tawh zawng 
zawng aiin a thiawk chak a, darker khatah km 8288 a 
thldwk thei a. A hmaa rocket an kah chhuah tawhte 
khtoda vAnsa^g km393 laia sAnga han thlenga. 

Kum 1949 June ni 14 kluin Albert pahnihna an kAp 
chhiiak leh a, mAI 83 (km 134) a sAng a han dileng a. Lei 
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tuamtu boruak thlawh pdlin, v3n sdng boruak a han 
thleng a; niahse ani pawh a lo kir leh lamah a thi ve ta tho 
va. A hnuah zawng dang pahnih an k4p chhuak leh a, 
anni pawh an thi z§l a. 

ZSwng hi mihring hnaih tak an nih avangin science 
lam thil enchhinaah mihring ai awh atSn hman an ni fo 
thin a. Ti chuan heng zSwngte hian keini mihringte vSn 
s^ga kan zin theih dawn leh dawn loh lo zir ISwkna atSna 
an nunna an hlSn, kan ti thei ang. Heng zSwng an kah 
chhuah hi thil chhinchhiahtlak tak a ni a; amaherawhchu 
a hun laiin puanzSr a ni 16m lo va, khawv61 ram dangin 
an hriatpui lutuk lo niin a lang. 

Kum 1950-ah Braun-a chu Huntvsville-a missile 
siamna hmunah rocket siam lam hna thawk tura tirh a ni 
a, helai hmuna a thawh hnu hian rocket 'Redstone' an tih 
chu an siam chhuak a. He rocket hi America tin chuan 
vdn lam hmasiwnnaa thil pawimawh tak a lo ni ta a ni. 

Russia ramah pawh Tsiolkovsky-a thurochhiah kha 
a hi chim reng a. Kum 1920 atangin engineer pakhat 
Fridrikh A. Tsandar-a chuan tuialhthei hmang chi rocket 
a buaipui ve char char a, enchhinnate pawh a nei thin a. 
Kum 1945 hnu phei kha chuan Glushko-a te, Korolyov-a 
leh Tikhonravov-ate'n hma hruaiin, Russia chuan chak 
takin hma a siwn chho ve z61 a. 

‘ Peenemunde^ awm German mi, rocket lam thiamho 
kha Atnerica sipaitaanychawm vek avangin, Russia chuan 
ama thiamna liau liauva hmasiwnna kawng a dap chhoh a 
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ngai a. Amaherawhchu, vdnneihthldk takin German>ho 
locket V-2 kha an man ve hlatih mai a, diu dwi entawnin 
German4t6 Lhil tfdam tarn tak an man chho ve thd ta ttK) va . 
Ti chuan, enchhinnate neiin, rocket Siam hna chu an bei char 
cl»r a. Knm 1953*a bomb hlauhawm tak 'Hydrogen bomb' 
an Siam theih tSk hnu phei kha chuan namto lovin hma an 
s&wn chho ta a ni. Kum 1957 August thla a lo nih chuan 
Russia chuan enchhinna hlawhtlii^ tak a nei ta a. Hetiang 
rocket hmang hian thla lem pawh lei hdl turin v3n sSng 
boruakah a dah dieih ngei a beisei ta a. Hetih lai vSk hian 
America sork^ pawhin ualau takin thla lem kah chhuah 
thuai a turn thu a puang ve dup dup bawk a. 

Vkn lam hun a infan ta 

Kum 1957, October ni 4 a lo ni a, Russia chuan Aral 
tuipui hmar lama Tyuratam khaw bul lawk atangin 
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l^wvdl thla lem hmasa ber phurtu rocket chu a kSp 
jchhuak ta dur mai le! An kah chhuah atanga minute sSwm 
iekah chuan rocket chuan thla lem hmasa ber Sputnik 1 
ichu lei hSl turin vSn sSngah a han dah thei ta hlauh mai! 
Ti chuan, vSn lam hun, a sip tawnga 'Space Age' tia kan 
sawi thin chu a lo intan ta reng mai! 

Sputnik thu mai hi Russia tawnga thla lem tihna tho 
a ni a. He thla lem hi a mdm a ni a, a laia hawlhtlangin 
inchi 23 niin, a rih lam pawh kg. 83 a ni. He thla lem hian 
minute 96 chhungin kan lei hi vawi khat a h61 chhuak 
hman a. A h^lna kawng hi a sdwl a nih avangin lei atanga 
a hlat lai berin km. 940-a hlaah a awm a, a hnaih ber lai 
chu an km. 215-a hlaah a awm thung. He thla lem hian 
radio signal thawn chhSwng theitu khSwl (radio 
transmitter) t4 reuh t@ a keng tel a; chu b^ chu thil zima 
hmaiuraw dang a keng hranpa lo va. 

Russia thla lem kah chhuahnaa a bul tumtu chu 
Ukraine mi Sergei Korolev-a a ni tih hi tarn tak chuan kan 
hre 1^ vak dwm lo ve. A hnathawh ropui tak avang hian a 
hming hi Russia ramah mai ni lovin, khawvSl huapa vSn 
sdhg lama hlawhtiinna chanchin ziahnaah a reh ta wh lo vang. 

Sputnik 1 hlawhtling taka kah chhuah a lo ni ta mai 
chu khawvdl mipuiin an lawmin, mak an ti hie a, radio 
leh chanchinbu a luah hneh hie. Tiinlai hun thlengin he 
v^lam hun lo intanna champha hi Russia ramah chang 
ni lovin, khawv^l ram hrang hrangah ni pawimawh leh 
chhinchhiah tlSkah ngaiin an la la wm thin a, a champha a 
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lo thlen apiangin khawv61 ram hrang hitang atangin 
Russia sorkSr hnSnah lawmpuina thu an thawn chur chur 
thin. Sputnik 1 hi a awmna a skn Ulwk loh avangin lei 
tuamtu bdruakin a la tibuai thei tlat mai a. Ti duian/ a lo 
chak lo tial tial a, kum 1958, January ni 4 khan boruakah 
a k4ng ral ta a ni. 


Sputnik 1 an kah 
chhuah hnu thla 
khat lek, November 
ni 3 a lo ni a, Russia 
chuan a hma aia 
lian zdwk thla lem, 
Sputnik 2 chu an 
kSp chhuak leh ta 
nghal a, khawvSl 
mipuiin mak an ti 
takzetaniHmitumphaihichuanuipakhat'Laika' an 
k4p chhuak tel rtghe nghe. Ti chtuav he ul hi khawvSl 
thil nung sditga v4n s4ng alaitga lei h&l hmasa ber a lo ni 
ta a. A lungphu leh taksa awmc^nte lei atangin ngun 
takin an lo zir a, diu chuan mihringte hi v4n s&ivgah rei 
tak kan dam ve thei ngei ang, tih rinna nghet tak a neihtir 
a. Heuikhawhar tak hi Idkkir leh theih a nih loh avangin 
a lodiau tial dal a, ni sarih lei a h€l hnuah a boral ta a; 
idhil^gte hmasdwn zdina at4n a nunna hlu tak chu a lo 


hUdi ve ta a ni. Ti diuah. Sputnik 2 leh a dihunga Laika 
ruanjg ^swm dtH kum 1988 April ni 14 khan lei tuamtu 
boruidcali\ k4nj^ ral ve leh ta a. 



vXn sAnga inelna 


Mihring nun hrim hrimah hian rual elna hian 
hmas&wrma min thlen fo thin a. Mite aia chungnong zawk 
|uh duhna emaw, rued pdwl ve phSk nih duhna rilru neih 
ilat hi a pawimawh hie. Rilru dik lova inel erawh a tha 
hauh lo thung. Chuti ang bawkin khawv^l ram hrang 
hrangte inelna hian a tha lo zSvmgin nghawng nei fo thin 
mah se, kawng thenkhatah chuan hmasSwnna thlentu 
pawimawh tak a ni fo thin. 

Ameiica-in tan a la 

Russia-in thla lem hlawhtling taka lei h&l tura a dah 
thei ta mai chuan khawv^I ram changkang leh thil ti Ihei 
ber leh thla lem kap chhuak hmasa ber lura lo inngai, 
America sorkSr chu a barakhaih hie a. Eng pawh ni se, 
Russia-in hmasa ber nihna chu a chang ta tlat mai a. Heta 
tang hian, America leh Russia inkarah vin sang lama 
inelna ill tak a lo intan ta a ni. 

America chuan tan lain, Russia-in Sputnik 2 a kah 
chhuah hnu thla khat lekah chuan thla lem Vanguard 1 
chu kah chhuah a turn ve ta a; amaherawhchu, 
vinduaithl^ takin a hlawhchham hlauh mai a. Chuti ang 
bawkin Vanguard 2 kah chhuah a turn pawh a 
hlawhchham leh ta rih a. 
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! j, 1 jjuih chhuah a nih atenga thla hnih leh ni 

aaWnti^nOtteli pa January ni 31, 1958 chuan America 
ciml&ta tUi%Jem Explorer 1 chu Juno 1 rocket hmangin, a 
kah cKHuahna hmunpui Cape Cai«ev«al a^g chuan 
hlawhtUng takin a kdp chhu^ ve thei ta hlauh mai a. 


Ej^lorar 1 

He thla lem hi kg. 14 leka rit a ni nain thil zima 
hmanrua a keng tel a, a tangkai hie. NI atanga atom nawi 
M td (atomic particles) lo kal, vdn boruaka kan lei hual 
v41a chSmbdng Van Allen radiation belts chu a khSwl ken 
hian a han hmu chhuak a. Explorer 1 hian thla li chhung 
zet lei lama signal a rawn tha v/n hnuin a kh4wl a thi ta a. 
A khUwl a riiih Jmtiah pawh lei a hSl reng a, kum 1970 
Mkdi ni 31, an kah dihuah atanga kum 12 zet hnuah khan 
lei tuamtu boruakah a kdng ral ve leh ta a. 

Explorer J an kah chhuah hnu hian thla lem 
Vanguard 1 pawh March ni 17, 1958 khan hlawhtling takin 
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an kdp chhuak leh a. Lei a h^lna a sSn §m avangin lei 
tuamtu boruakin a tibuai pha lo va; chu vangin, lei atang 
bawka an ban la kir leh te a nih loh phei chuan lei a h^l 
leng tawh mai dawn a ni. 

America chuan tSn la z&lin inrelbSwlna lama pawh 
ruahmanna thar a siam z#l a. Kum 1958 July ni 29 a lo ni 
a, President Eisenhover-a chuan a hmaa vSn sSng lam 
buaipuitu National Advisory Committee for Aeronautics 
(NACA) chu sipai lam rocket buaipuitu Wemher von 
Braun^a leh a hote awmna Army Ballistic Missile nen 
hmun khatah chhdng kha wmin National Aeronautics and 
Space Administration (NASA) a din ta a. Ti chuan, NASA 
hian chak takin van sang lama hmasS wnna at3n hma a la 
ta a, a hnu lama America vSn sSng hlawhtlinna zawng 
zawngah a bul tumtu a a lo ni ta a ni. 

Russia pawhin fan a la zdl 

Explorer 1 leh Vanguard 1 hlawhtling taka an kah 
chhuah theih tSk avangin America sorkSr pawh a thaw 
huai a. Amaherawhchu, Russia (im pha ta nia an inngaih 
lai chuan, rin lliwk loh takin Russia chuan a thla lem. 
Sputnik 3, ton 1.3 zeta rit chu kum 1958 chuan a kSp 
chhuak ve leh ta a. He thla lem hian thil zirna hmanrua a 
keng a, chu chuan Van Allen belts pawh a awm ngei a ni 
tih a han chian a. 

Ti chuan, Russia chuan vdn sSng lama chungnung 
zHwk nihna a chan avang chuan a phUr chho hie a, lei 
h61tu chauh ni lovin thla thleng hiala rocket thawn dSn 



VAN LAM HUN (SPACE AGE) 


28 I 

tur chu a ngaihtuah tan ta a. 

Qiutihlaichuan America pawhin 
tan a la sauh sauh a. Kum 1959 
January thla chhung ngawt 
pawhin vawi hnih lai thla thleng 
tura rocket kah chhuah a turn a; 
mahsa, a hlawhchham a. Hetih lai 
v8k hian Russia boruak lawng 
kah chhuah Luna 1 pawh chu, lei 
hipna atanga t81 chhuak a, thla 
lam a pan laiin a kawng a bo a, 
km. 6000 zetin thla chu a thdlh ta 
hlauh a. Ti chuan, Luna 1 chuan ni a h^l ta a; n! hSltu lem 
(artificial planet) hmasa ber a lo ni ta a nih chu. Hemi 
kum bawk hian September thlaah Luna 2 chu Russia 
bawkin an kdp chhuak leh a, chu chuan vSnneihthldk 
takin thla a han thleng thei ta a. Mihring thil siam zinga 
thla thleng hmasa ber a lo ni ve leh a. 

Thla khian kan awmna lei a h61 laiin, kan awmna 
lei anga a axis-a a vir ve loh avangin a pang leh lam chauh 
kan hmu thei a. A pang leh lam, kan lei chhawn lo lam 
thlA la tur chuan kum 1951, October ni 4 chuan boruak 
lawng Luna 3 chu Russia chuan a thawn leh ta a. He 
bcnruak lawi^ hian tiila leh lam thl4 chu chiang takin a 
han la titei ta a. 

Kum 1959 a lo t8wp meuh chuan Russia chuan 
boruak lawng paruk a tir chhuak hman a. Chutih lai chuan 
America phei chuan boruak lawng sdwmleh pariat lai a 



Luna 2 
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tir chhuak hman a. America hian a thawn chhuak hnem 
zAwk nain a tlangpui thuin Russia chuan hma a la hruai 
z&wkiiv a la hlawhtling zSwk a tih theih ang. 

Russia chuan boruaka mihring thawn dSn tur a 
ngaihtuah chho z61 a. Kiun 1960, May thla khan Sputnik 
4 a kelp chhuak leh ta a. Hemi tuma mihring a thawn lo 
chu a vSnneihthl^k ziwk hie. Sputnik 4 hi leia lo kir leh 
tura tih a ni nain, a lo kir ta awzSwng lo mai a, lei a h#l a 
h61 ta mai a. Ti chuan, thla nga zet lei a h61 hnuin lei 
tuamtu boruakah a kdng ral ta a ni. Hemi kum v^k August 
thlaah Sputnik 5 an kdp chhuak leh a. Hemi him pawh 
hian mihring aiah ui pahnih Belka leh Strelka an chuantir 
leh phawt a. Ni khat chhung vSn s4ng boruaka lei an h§l 
hnuin, him takin leiah an rawn kir thei ta hlauh mai a. Ti 
chuan, beiseina a sdng s4wt ta hie a. 

America pawhin mihring chuanna boruak lawng 
ngei lei h^ltir dSn tur a ngaihtuah chho ve z^l a. Boruak 
lawngin vSn sSng atanga lei a h&l hian hma lam z^wnga 
a thlawhna tha leh leiin boruak lawng a hipna tha kha a 
inhu tdwk thin a vangin, boruak lawng leh a chhimga thilte 
leh mihring chuangte chuan an rihna an hloh vek thin a. 
He thil mak tak mai hi an hre ISwk nachimgin, chuti ang 
dinhmunah chuan mihring t4n nung dama han a wm theih 
a nih leh nih loh an la hre chiang chiah bik lo va. 

Mercury leh Vosttric Project 

America<in mihring chuanna tura boruak lawng a 
Siam Mercury chu chingal thlawr b<ir ang deuh a ni a, mi 
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pakhat chuang thei tura siam a ni. A lian lai ber chu a laia 
hawlh tlangin ft 6.2 niin, a sei zSwng ft 9.5 a ni a, a rih 
z^wng ton 1.3 a ni. Russia boruak lavsmg Vostok chu a 
m^m a ni thung a. A laia hawlh tlangin ft 7.5 niin, a rih 
zd wng pawh ton 2.4 lai a nL Heng boruak lawng pahnihte 
hi, a Siam ddn leh pianziate inang chiah lo mah se, 
hla whtling taka hman an ni. 



Mercury Vostok 

Kum 1%1, April ni 12 chuan Russia boruak lawng 
Vostok chu, a chhunga chuang Yuri Alekseyevich 
Gagarin-a nen chuan lei h&l tiura kah 
chhuah a lo ni ta. Gagarin-a chuan 
lei vawi khat a h31 hnuin him takin 
a lo kSr leh ta a. Ti chuan, mihring 
a^a vAn sdng atanga lei h§l hmasa 
ber a lo ni ta a ni. VSn sSnga a awm 
lai hian a eiin a in a, thil a ziak a; 
harsatna a nei hranpa tern lo va. 
Gagarin<*a chuan, " Vdnsdnga atai^a 



Cagulit 
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lei ka )i£l laia ka rihtia ka hloh vek lai pawhin insawisclna 
ka nei lo va, hqxmk fowtig chhunga Ihil eng eng emaw, a 
hOna kan hEin Uiaiho chu an Uing a, kei pawh ka thutnaa 
thu loving a chhung boruakah chuan ka Idng ve ta mai a, 
a litinasa berin kan awmna Id nvCbn pul chu ka hmu ta a. 
Vdh boruak ii^g chuan lei atanga en aiin N! hi a dng 
zStvk hie a ni," tiin a sawi. 

Gagarin-a thlawh chhung hi minute 108 lek a ni nain, 
mihringin v^n sSng atanga lei a h§l ta mai chu a makin. 
Sputnik 1 kah chhuah nen khan a lawmawm dSn leh a 
hlutna a dang chuang lo. Russia chu America ai chuan a 
lawr leh ta lak mai le. America hian a thil turn hi ual-au 
takin a puangzSr deuh z§l a, Russia erawh hi chuan a rOk 
tea hma la chhovin, a ti thut thinniina lang. Gagarin-a pawh 
hi vdn sdng lama sOlsutu ropui tak a lo ni leh ta. 
Amaherawhchu, vawi khat mah vSn sSngah a zin leh ta 
lo va. Kum 1968 khan vSn sSnga thlSwk leh tura thil a zir 
laiin, vSnduaithlcik takin thlawhnaah a chesual a, a boral 
ta ani. 

Thil pakhat kan hriat fo tur chu mi hlawhtling leh 
langs^te phenah hian mi pawimawh tak an a wm chiwk 
thin, tih hi a ni. Russia vHn lam hmasawnaa an thluak 

i 

bOr ber chu Sergei Korolev-a a ni a; chuti ang bawkin 
America vSn lam hmasSwnnaa a bul tumtu pawimawh 
§m dm chu Wemher von Braun-a a ni thung. 



miMmismtGE) 



Wcnditf v«ii Braun Sergei Korolev 


Gagarin-a'n Vostok hmanga lei a h§l atanga kar hnih 
lek. May ni 5, 1961 chuan America mi Alan B. Shepard-a 
chuan boruaklawng Mercury 3 hmangin km. 1871aiasdng 
a han thleng chho ve thei ta a. Ti chuaiv America mi vdn 

sdng zin hmasa her a lo ni ta a 
ni. Shepard-a erawh hi chuan 
lei a hSl lo va, a thlawh chhung 
pawh minute 15 emaw lek a 
ni a. Eng pawh nise, vSn 
singah mihring kan nung ve 
thei a ni, tih Gagarin-a'n a lo 
sawi tawh kha a tak ngeiin a 
Alan B. han chang ve ta a. 

Sh^pard-a hnuah hian America mi Virgil 1. Grissom^a 
dm vIhtsArigah Mh§l bawkin a han sdn ve Idi a. Ani 
htdm a dd tedh ther th^ hte. Adiuannaboniak lawng kha 
Adanikte^pidjdkadat^afpdta^inaia. Vdnneihddedc 
takin hmanghianddumddmak did hr&ma.' 
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America mi pahnih vSn sSnga an han zin hi 
hlawhtlinna ropui tak chu a ni nain Gagarin-a'n hmasa 
ber nihna a chan avang leh han zin satliah ngawt ni leva, 
lei a han h61 avangin America tUn chuan han uanna vak 
tur a la awm 1dm lo va. 

America-in lei hdl tura mihring 
thawn theih ngei a turn lai mdkin 
Russia chuan hmasdwnna dang a 
nei leh ta. August ni 16, 1961 a lo ni 
a, Gherman S. Titov-a chuan vdn 
sdng atangin lei vawi sdwm leh 
pasarih zet a han hdl ta mai a. Vdn 
sdng atanga lei a hdl lai hian a eiin 
a in a, thil eng eng emaw a ti a, a 
mu bawk a. Thil mak tak mai pakhat erawh chu a hmaa 
mite la tawn ngai loh vSn sdng natna (space sickness) 
chuan a tldk buak a, chumi avang chuan rei vak lo chhung 
a lu a hai a. 

VSn sSng natna kan tih mai hi a hnua vdn sSng zin 
tarn tak harsatna pakhat a ni ta zdl a. A chhan ber ni dwma 
lang chu, lei an hdl laia an rihna an hloh lai khan an beng 
chhunga hriatna chuan a thawh tur ang a thawk tha thei 
lo va, chu chuan harsatna a Siam niin an ngai. Vdn sdnga 
han zinho ztngah pawh tuar ndp deuh leh tuar na deuh 
an iwm nia hriat a ni. Eng pawh nise, he natna hian rei 
vak lo hnuah a kiansan ve leh mai thin a. Ti chuan, he 
vdn sSng natna TitoV-a'n a han ta wh avang hian vdn sdnga 



GhMnan S. Titov 
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rei tak zin a theih dawn dawn loh pawh hriatthiam a 

harsa ta hie a. 


Kum 1962, February thla chuan 
America mi John H. Gknn-a chuan 
lei vawi thum zet a han hSl thei ve 
ta a. 1i chuan, Allit^tica mi vftnsAng 
atanga lei h§l hmasa her a lo ni ta 
a. Glenn-a zin turn hi thil 
dthinchhiah tliUit tak a nihna lai a 
awm. sdnga a dilawh laiia a 
chuanna boniak lawng chu thil 
mak tak, £ng zuai i^uaiin a lawn <hn 
niin a hria a. T^^tetdchatj^iei chuan, 
"UFO a ni ang e" an ti hial a. Amaherawhchu, a hnua a 
han chhui I6tin, a chuanna boruak lawngin tuihu a phuh 
chhuah lo 6ng ta niin an ngai. Glenn-a hian vdn sdng 
afangin tuiflnriat tui luan kual dSn le, khawpuite leh ram 
leilung pianziate chiang takin a hmu thei a. 

Glennra hian lei a h§l iaiin, lei lama a khawlpui chuan 
thil dik lo awmina hre ta tlat mai a. A chuanna sa lutuk tur 
vengtu kawr chu a tha wl niin a hria a. VAnneihthiak takin 
a thil'hriat hi a lodik lo'hlauh a. Lo dik ni ta Maidi phdi se 
chuem^GlentHi chu mihi^ zinga vdn stoga boral hmasa 
ber a id iiiai4awn a k) ni reng mail 

Glenns him dth dtUinah chuan M.Scott Carpeider-a 
chuan vin stag afangin tei a han h61 ve leh a. Bnbhhinna 
mSwl eng d han ti a. A lo kfr Mt lamin 
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tuifinriata a lo tumna hmun tur km. 400 laiin a thSlh 
nachungin him takin chhanchhuah a ni a. Ti chuan, 
America chuan Russia chu a umpha ve ta, kan ti thei ang. 

Kum 1%2, August ni 11 chuan Russia mi Andrian G. 
Nikolayev-a chu boruak lawng Vostok 3 hmanga lei h§l 
tura thawn chhuah a ni a. A tOk maiah chuan Pav§l R, 
Popovich-a pawh Vostok 4 a chuangin, a hmaa mi nena 
thl&wk dOn turin thawn chhuah a ni ve leh a. Heng boruak 
lawng pahnih te hi thldwk dOnin, an inhnaih lai berin km. 
6.5 ddnah an thldwk a. Ni li hnuah him takin an rawn kir 
1^ ta a ni. Doctor-te'n ngun taka an enin, heng mi pahnihte 
Man an rihna an Moh laiin hun rei vak lo chhung chu an 
tihrSwl a chauvin an limg pawh a chak lo niin an hria. 

Kum 1962 October -ah America mi Walter M. Schirra 
chuem Mercury hmeingin lei vawi ruk lai a han h§l a. Kum 
1963, May tMaah Gordon Copper-a pawhin Mercury bawka 
chuangin dSrkSr 36 chhungin lei vawi 22 lai a han h^l ve leh 
ta a. Ti chuan. Mercury programme chu a lo t^wp ta a. 

Copper-a tMawh hnu tMa khat lek, 
June ni 16, 1963 chuan Russia 
hmeichhia Valentina V. 
Tereshkova-i chu Vostok-a 
chuangin thawn chhuah a lo ni ve 
leh a. Khawv&l hmeichhe zinga v4n 
sdng zin hmasa ber nihna a lo 
chang ta a. Vawi 48 zet mai lei a 
h^l hnuin him takin a lo kir leh a. 
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Ti chuaiv hxneichhiate pawhvAn sAngah an zin ve tiiei 
tih chu a lo chiang ve leh ta. Amaherawhchu, Valentina-i 
hi vdn sjh\gah a zin leh ta ngai lo va, hmeichhe dang pawh 
Rtissia hiana thawn leh ta rih lo. Kum 1963 khan Vostok 
3<i chuang Andrian Nikolayev-a nen an innei ta nghe 
nghea. 

Valentina-i thlawh turn khan boruak lawng dang 
Vostok 5 hmangin Russia mi hawk Valery F. Bjicovsky-a 
chuan lei a h6l ve bawk a. Ani phei hi chuan vawi sdwm 
riat leh pakhat zet h^lin, ni nga thawthSng vSn sdngah a 
thlikwk a, a hmaa mite zawng zawng a kh6m a. Ti chuan, 
Vostok programme pawh a lo tdwp ve leh ta a. 

Mercury leh Vostok project a tSwp hnu chuan Russia 
leh America chu vin sdng inelnaah an intluk thawthdng 
nachungin Russia chuan hma a hruai deuh z&\ a; chu 
vangin America chuan Rvissia lehpelh dSn a ngaihtuah 
z61 a. 
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VSn s^g lama hmasSwnnaah 
hian thla lem hmasa ber kah 
chhuah atangin Russia chuan 
hma a hruai deuh zel a, chutih lai 
chuan America pawhin tan a la 
chho reng bawk a; a bik takin 
America President John F. 
Kennedy-a chuan a hun laiin 
Russia an lehpelh theih dSn tur 
kawng a dap nasa hie a. V&n sSng 
chawlhhmun (space station) din a tha ^wm mang e, tiin 
an ngaihtuah that that nain, Russia bawkin a tihhlawhtlin 
hmasak an ring leh bawk si a. 



John F. Kennedy 


Ti chuan, Russia l^pdl ngei tura kawng awm chhun 
chu thlaa mihring ngei han thawn niin an hre ta a. Alen 
Shepard-a'n vSn sAng a han thlen hnu kar thumna. May 
ni 25, 1961>ah Kennedy>a chuan, kum 1970 hma ngeia 
America-in thlaa mihringfigdl thawn an turn thu a puang 
ta a> Kawng dai^ah hfltUrla chho tho mah se, khata tang 
kha chuan thla lam ii|i2jhvna hma Idkna chu a ISrin, 
khawvti ram ropuil^ thil tithei pahnih inelna chu ram 
hrang hrangin an thlir thup a ni ber mai. 
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Gemini leh Voskhod Project 

Kum 1%1-a America President Kenedy-a' n a lo puan 
tawh angin, kvim 1970 hma ngeia thlaa mihring thawn 
turin America dinan theih tdwp chhuahin kawng a dap 
chho ta a. Boruak lawng hmanga lei h61 mai ni lo, dilaa 
han tuma, leia lo kir leh chu a namai lo hie a; chu vangin 
thlaa intirh tak tak hmain, lo inzir Uiwk n&ti Gemini 
Project an tan ta phawt a. Gemini iKmiaklawngte hmang 
hian vdn sdng zm mite chuan borudlk jawng dang nena 
intawh dka te, inzaWm dSn te, bortud^wng dai^ pakai 
dtote leh boruak lawng p&wn lama4sh^ dat ddnte anzir 
a, an hlawhding hie. 

Boruak lawng Gemini chu hetilihan en thuakchuan 
a hmaa an boruak lawng. Mercury n6n a inang hie 
nachimgin a changkSng hie a. Mi pahnih thut theihnaa 
an Siam reentry module chu chingalthlawrbOr ang deuh a 
ni a, a arh lai chu hawlhtlanginft 7.5 a ni a, a hma lam chu 
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zuih pheiin, a hm&wrah chuan boruak lawng dangte n^na 
an intawh tiieih nSna an awmna chin hriatna hmanrua 
(radar) leh v&n sing atanga an lo kir leh lama hman tur 
parachute a awm bawk a. Mihring chuanna pindin hnung 
lamah chuan khiwl pawimawh chi hrang hrang a awm a. 
He pindan phei hi chu an lo kir leh dawna thlawn tura 
ruahman a ni a. Gemini pum pui rih zawng chu ton 3.6 
lai a ni a, a sei zawng pawh ft 18.3 lai a ni. Gemini kah 
chhuah nin hian Titan - 2 rocket an buatsaih bawk a. 

Chutia America-in 
Gemini a buatsaih tlut 
tlut lai chuan Russia 
chuan mi pathum chuan 
theihna boruak lawng 
Voskhod 1 chu 
puangzar lawk lovin 
October, 1964 chuan a 
thawn chhuak leh ta thut 
mai a. Thla lama 
inelnaah pawh Russia chuan hma a hruai leh ngei dawn 
niin mi tarn tak chuan an ring a. A kum leh March thlaah 
Voskhod 2 an kip chhuak leh ta bawk a. Hemi turn hian 
mi pahnih an chuang a. A chuahg zinga pakhat Alexei 
Leonov-a phei chu boruak lawng ata chhuakin, oxygen 
diwta inthlungin, vijx sing boruakah chuan a kal ta mai 
a. Ti chuan, mihring zinga vin sing boruaka kal hmasa 
ber a lo ni ta a ni. 



Alexei Leonov 
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Chuti anga harsatna nei miah lova a kal thd ta mai 
chu mi tarn takin mak an ti hie. Hetia hlawhtlinna ropui 
tak an neih hnu hian harsatna mak takin a tlfikbuak thung. 
Leia an lo ktr leh dawnin^ an chuanna khdwl chuan a 
thawh tur a thawk tha thei ta tlat lo mai a, an buai ta hie 
mai a. Ti chuaiv an tl&kna tura an mat l&wk chu km 1600 
laia thdlhin, vtir n&wi tarn tak awm khawmna tuiah a tla 
ta a. D^k&r rei tak chhung vawt ti taka an awm hnuin an 
chhan chhuak thei ta hrdm a. 

A tirah chuan Voskhod Siam d&n hi hriat chian a ni 
lo va, America phei chuan fk bengkhawn hie a. 
Amaherawhchu, thil diar vak a k> ni iftm lo va^ a hmaa an 
boruak lawng Vostok, tiama tihdanglam <teuh mai a lo 
ni tih an hre ta a. Ti chuaU/ Aiii#rica pawhin rilru 
ngaihngam takin Gemini Project <4u an chhimzawm ta 
z61 a. Gemini 4*a chuang James Me Divitt-a leh Edward 
H.White-a te phei chu ni 4 zet v4n sdngah han dUawkin 
lei an hOl a. Hetia an thlavdi lai hia*. White-a chu boruak 
lawng ata chhuakin vin s^ng boruakah chuan a kal ve ta 
a. Oxygen ddwta inthlungin, minute 21 chhung zet 
bomak lawng pawna a awm hnuin bomak lawngah 
chuana k!r leh a. Tichuan^ America mi vdnsAngboruaka 
kal hmasa ber a lo ni ve ta a ni. 

Gemini 4 hnuah hian LGordon Cooper-a leh Qiarles 
Ccmrad-ate chu Gemini 5 hman^ an titiawn leh a. Anni 
phei hi chuan an hmaa mi zawng 2awng khOmin vawi 1 20 
zet v4n sdhg boruak abmgin lei an hfil ta mai a. Cooper-a 
hi Mercury hmanga lo zin tawh kha a ni a, a zin hmasak 
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fuma a thil hmuhte chiang lehzualin a han hmu a, tuiBnriata 
lawng kal te, thlawhtheihna thlawkte pawh vSn s^g atang 
chuan an thlir a; chu b&kah lei lam thia vawi tarn tak an la 
a. Ti chuan, hlawhtling takin an lo kir leh ta a. 

Vin s^gah boruak lawng an intSwk 

America chuan vSn sanga a boruak lawng thawn 
chhohte sSng zawka phur chho thei turin boruak lawng 
dang 'Agena' chu a siam a. Agena chu boruaka kah 
chhuah phawt a, chumi hnua Gemini kah chhuah ve leh 
a, Agena ndn chuan inzawmtir a, Gemini chu Agena 
hmanga sSng lehzuala dah chhoh a turn a. 
Amaherawhchu, Agena kah chhuah a turn hmasak ber 
turn chuan a hlawhchham ta hlauh a. Eng pawh nise, 
Agena aiah boruak lawng Gemini 7 a kap chhuak ta thung 
a. Qiumi hnu ni riatnaah chuan Gemini 6 chu Titan rocket 
hmanga kah chhuah tura tih a ni a. Kah chhuah peih 
diama an dah tawh hnuah leh a chhunga chuang Schirra 



Gemini 6 Ic!h Gemini 7 
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leh Thomas P5ta£ford>a pawh inring renga an awm tawh 
hnuin an chuanna khSwl chu a thi ta tlat mai a. 
V&nneihthldk takin rocket chu a puak hman lo hlauh va, 
thihna an pumpelh thei ta hr&m a hi. A hnu ni thumnaah 
Gemini 6 chu an kKp chhuak thei ta chauh va. Ti chuan, 
Gemini 6 chu Cjemini 7 nen inhnaih takin an han thl&wk 
dun ta a. An inhnaih lai her phei chuan an mkdr metre 
khat emaw lek te a ni a. Chutia ni khat chhung an thlawh 
dtm hnu chuan Gemini 6 chu a lo kir leh ta a. Gemini 7 
erawh chu a chhunga chuang Frank Borman-a leh James 
A. Lov611-a nSnni 14 chhung zetvSnsSngahthldwkinvawi 
206 lai tei an h41 hman a. Ti chuan^ a hmaa mi zawng zawng 
khOmin v4n s4ng boruaka ch4m rei her an lo ni ta a. 


Kum 1966 March thlaa (Gemini 8 an kah chhuah chu 
Agena nena inzawm tura tih a ni leh a. Hemi turn hi chuan 
Agena pawh tluang taka kah chhuah a ni a. Gemini 8-ah 
chuan David Scott-a leh Neil A. Armstrong-a an chuang 
a. V4n s&ngah chuan Armstrong-a chuan an chuanna 
bcttuik lawhg lunftwr zidh laid chu zawi t4a nawrin« 
A|^ hiBBltvnrai inzawnma tura ait lo ruatsa jn^ chuan 
j» jritwm thei ta a. AdiaherawlK^ti^ harsatna a 
JH tlat^diatf Chutia a zawm hnii htarit chuan 
a t^r hi.Vlik flaai a» |lhiiisbdng^ t^uan an 
pi ^ tiNdlh ang tiwkin dtunun a han 

mIhNiliitl ngangmai a. Chutih hdchuan leia 
hit^pui atai^ hi laina Idr vat tun-hriatth 
a id ta hawk nfin. a rai^ thrii ai^ harin ki lamah an lo kh 
leh ta a. Hama tkmah an aual teuh hie mai. 
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America chuan Gemini 9 kahchhuaha, Agena hmang 
bawka vfin sSng zSwka dah chhoh a turn leh a. 
Amaherawhchu, hemi turn pawh hian thil khirhkhSn tak 
mai a lo thleng leh tlat mai. Agena an kah chhuah chu, a 
tuamtu kdwr a inph^lh kim thei ta tlat lo mai a. A hmutu 
ngei, Gemini 9 a chuang Tom Stafford-a saw! dinin, awld 
thinrim ang maiin a Sng huau ringawt ta mai a. Ti chuan, 
Gemini 9 chuan zawm tur a neih tSk lovah chuan a 
chhunga chuang Eugene A. Cernan-a chuan vSn sSng 
boruaka kalte a zir ta zawk a. 



Edwin E. Aldrin 


Jum thum lai Gemini 
boruak lawngte hi tirh an 
ni leh a. Gemini 10-a 
chuang John W.Young-a 
chuan an chuanna boruak 
lawng chu Agena-a 
zawmin Agena chuan sang 
takah a hruai chho thei ta 
a. A chuanpui Michael 
Collins-a pawh boruak 
lawng pi wnah chhuakin a 


khlwl a va enfiah a. Gemini 11-a chuangte phei chu km 


1370 laia singah Agena hian a hruai chho a. Gemini 1 2-a 
chuang Edwin E. Aldrin-a pawh harsatna nei miah lovin 
vln sing boruakah kein a kal diei ta bawk a. Gemini 
project chu eng eng emaw harsatna awm mah se, a 
hlawhtling hie. 
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Thla lam enttilitlilai hna an tiiawlcfan 

Boniak lawng hmanga v4n s4ng boruaka nunchan 
an zir chhoh z61 laiia chaiKhin hre chiang tur leh 
enthlithlai turin boruak lawng 'Ranger' pathum lai kum 
1964 leh 1965 chhungin America chuan a thawn bawk a. 
Ranger pathumte hian thla leilung thl4 an han la a, lei 
atanga entlang tha bera en aia a 16t tarn taka chiang z4wk 
thlal4k tarn tak an rawn thawn a. Thla leilung mdm lai 
her ni 4wma langahte pa wh lung tarn tak a kat nuk mai a 
ni tihte an hre thei ta a. 

Kum 1966, February thla chuan Russia enthlithlaitu 
boruak lawng Luna 9 chu Thlaa phaUsawl hniam lai 
Oceanus Procellarum hmunah an han tumttr fa hial a. A 
tumna bul v61 thlate lain leiah a rawn thawn a. Thlalftk 
atanga en chuan thla leilung chu a mu deuh hruih hian a 
lang a. Chu bdkah lung lian vak lo hi hmun tinah a awm 
nual bawk a. Jhenkhatin thla leilung pawnldng chu 
vaivut ndm chhah tak nia an lo ngaih thin chu a dik lo a 
ni tih a chiang ta hie. 

America pawhin Apollo boruak lawng^ fumna 
hmun tur endik turin enthlithlaitu (5urveyor)tum sarih 
zet a thawn leh a. Ch^g 2 ^\ga pangate chu han tumin, 
an thawh tur ang tha takin an han thawk dwi a. Thla chu 
mihring han turn n&n leh vah v41 ndn a him t4wk a ni, 
tikduang takinanrawn hrilh dtei ta a. Hmanrua an kente 
chuan thk leilung awmma chiang UtwR takin an rawn 
thawn thla a. Tha leilung chu a tl&ngpuiin tlang k4ngin 
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lei chhungrila mi a rawn vawrh chhuah ang hi niin a 
lang a. 

Surveyor-ho an thawn lai v§k hian thla enthlithlai 
tur bawkin America chuan thla h&ltu (Lunar Orbiter) 
panga a thawn a. Lvmar Qrbiter-ho hian thla h§lin, thla 
this tarn tak an han la a. An thlalSk rawn thawnte chu 
hmun rualrem leh him lai thlan nSn a tangkai hie a, thla 
chanchin hrim hrim pawh a hma aia chiang zSwkin an 
hre thei ta a. 

America-in vSnduaina a tSwk 

Chutia America-in thlaa inkah kai tuma theihpatawp 
chhuaha tan a ISk lai chuan rin loh takin vSnduaina 
rapthlak tak a lo thleng ta tlat mail Mihring chuanna 
boruak lawng Apollo 1 chu kum 1%7, January ni 27-a an 
enchhin laiin, a chhunga electric hrui zamah dik lohna a 
awm avangin a king ta hlauh mai a. Chuti chuan, a 
chhvmga chuang mi pathum Virgil Grisson-a te, Edward 
White-a te leh Roger B. Chaffe-a te chu an kSng hlum ta 
dSr mai a. He vSnduaina avang hian thla lam programme 
pawh thla sSwm leh pariat zetin a tlai phah ta a; President 
Kennedy-a'n kum 1970 hma ngeia thlaa mihring thawn 
an turn thu a lo puan iSwk pawh a hlawhtlin loh phah a 
hlauhawm ta hie a. Amaherawhchu, he vSnduaina 
rapthlSk tak hian rilru tina hie mah se, kawng leh lamah 
chiian fimkhur zSwkna teh hmasSwnna ropui tak a rawn 
dilentir ta thung a. A hnua boruak lawng an Siam leh reng 
rengin an fimkhur lehzual a, boruak lawng chhungah thil 
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kSng thei chi engmah hman an dnh ta lo va. Chu bdkah, 
eng emaw likrum thila a chhunga chuangte tlSn chhuah 
theihna tur an siam ta z^l a. 

Russia boruak lawng 'Soyuz' 

Hetia America-in vSnduaina a tawh lai leh boruak 
lawng tha zdwk siam hna a thawh mdk lai hian Russia 
chuan mihring chuan theihna boruak lawng thar Soy uz a 
lo Siam ve hman dfir tawh a. Amaherawhchu, mak tak 
maiin Russia pawhin vdnduaina rapthldk tak a Ulwk ve 
hlauh mai. 


Soyuz boruak lawng 
hian pindSn pathum 
a nei a. VSn sdng 
boruaka boruak 
lawng dangte n3na 
inzawm thei tura 
duan a ni a. America 
boruak lawng Gemini 
,8«y«x ai kha chuan a lian 

/deuh nain Apollo boruak lawngte chu khan lo tak a ni 
thung. A hifta (a^ chu a mOm a, chumi chhung chu a 
chhunga chuangten ||ei an hSl laia enchhinna hnai an 
thawhnahmun tur a a. 



Atpindan Idta^ aultof^ diuanna tur chu silai mu 
detdthlek hianijir a aeizftwng pawh ft<7.2 laia tling 
a. Miffing dutuma hnungah hian boruak* tfdanghlim 
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(oxygen) dahkhdwlna te, ni eng chakna hmanga kawlphe 
tha siamna khdwl te, leh thil dang eng eng emaw a awm 
a. A pum puia a rih z^wng chu ton 6.7 lai a ni. Van sang 
boruak atanga a lo kir dawn hunah a hma lam pindan 
leh a hnunglam pinddn hi an thlawn ang a, a pindSn laita, 
mihring chuanna chauh hi leiah a lo kir leh dawn a ni. 

A tir takah chuan mi pathum chuang tura tih a ni 
nain fimkhur thilah mi pahnih chuang tura tih a ni leh a. 
An kah chhuah dawn t§pah phei chuan mi pakhat chauh 
chuang tura tih a ni leh ta a. Ti chuan, a hma kum hnih 
leh a chanve raltaa Voskhod 1-a chuangte zinga an hotupa 
Vladmir Komarov-a chauh chu an chuantir ta a. Soyuz 1 
chhiatna chhan hi bulMl taka hriat a ni lo va. Ngaih dSn 
tlSngpuiah chuan, Komarov-a hian vSn sing atanga lei a 
h^l laiin, boruak lawng khan a kawng zawhah harsatna a 
neih avangin, ni khat hnuah chuan Komarov-a chu lei 
lamah a lo kir ta tiiut a, vdnduaidUak takin a parachute a 
inherh avangin a parh dia thei ta lo va. Ti chuan, boruak 
lawng chu a chhunga chuai^ nen chuan leiah a keh sa wm 
ta a ni. Komarov-a vdnduaina hian Russia vSn lam 
programme pawh a tisukuk ve hie a, boruak lawng 
Siamtute pawh an hrilhhai hie. 

803012 1 an kah chhuah hnu hian Soyuz 2 leh Soyuz 
3 an k&p chhuak leh a. So)niz 2-ah hian mihring an chuang 
lo va, Soyuz 3-ah pakhat a chuang a, Soyuz 3 

dvdan Soyxiz 2 a hant^k armahse an inzawQi cldah lo 
va. Hemi hnuah Man Soyuz 4 leh Soyuz 5, mihring 
dtunma ve vete chu v4n sftngah intdwkin an inzawm ta 
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A. A chhunga chuangte pawh an intlawh tawn thei ta a. 
Soyuz 6, Soyuz 7 leh Soyuz 8 te kSp chhuak lehin, heng 
boniak lawng pathumte hian a huhovin lei an a. Hemi 
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet 
vdn sAng atangin lei a hM a. Soyuz project hi, a tirah 
v^duaina rapthldk tak awm mah se a hlawhtling hie. 
Amaherawhchu, America-in, thla lama hmasSwnna ropui 
tak a neih chuan a khiim tak &m avangin a ISr tur angin a 
Idr ta vak lo va. 

Apollo enchhinna hlauhthdwnawm 

Kum 1968 October thla chuan Apollo 7 chu ni sSwm 
leh pakhat chhung lei hSl tura thawn chhuah a ni leh ta a. 
Hei hi chhiatna rapthlSk tak an tawh hnua boruak lawng 
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an thawn leh hmasa ber a ni a. He boruak lawnga chuang 
zinga hotupa Walter Schirra chu America mi boruak 
lawng chi thuma chuang awmchhun a ni nghe nghe a. 

Apollo boruak lawng khalhtute chuanna pindan 
Command module chu Gemini ang bawkin 
chingalthlawrbOr ang deuh a ni a. A lian lai ber chu, a 
laia hawlhtlangin ft 12.7 a ni a, a sei z^wng chu ft 12.3 a 
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan 
a khalhtute chu chhuakin, boruak lawng dangah an pakai 
thei a. Command module hnung lam pindSn chu Service 
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi 
chhungah hian oxygen bSwm te, tui te, tuialhthei biir leh 
thla h61 n4n leh lo kir lehna tur khSwI SPS engine a awm 
a. A pumpuia a rih zSwng chu ton 29 lai a tling a. Tin, 
thlaa han tumna tur atSn bik boruak lawng hnung lamah 
hian maimawm ang tak, ke pali nei Lunar module an tih 
chu a awm bawk a. 

Thlaa turn hi a namai lo hie a, fimkhur pawh a ngai 
hie; chu vangin thla han thlen tak tak hmain vawi tarn tak 
an enchhin phawt a. A hmasain Apollo 7 chu enchhinna 
atdn rocket Saturn IB hmangin an kSp chhuak phawt a. 
Lei hual v61a a thlawh lai chuan, Apollo boruak lawngin 
thla a hSl laia a hman tur leh a lo kir leh huna a hman tur 
khdwl SPS ermine chu a that tSwk leh t3 wk loh an enchhin 
a. Chutia an enchhin zawh chuan thla lam pan lovin lei 
lainah a lo kir leh a. Hemi hnuah hian Apollo 8 chu 
etKhhinna hna thawk tur bawkm, hetih hun laia rocket 
kh&wl lian ber leh chak ber Saturn V hmangin December 
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a. A chhunga chuangte pawh an intlawh tawn thei ta a. 
Soyuz 6, Soyuz 7 leh Soyuz 8 te kSp chhuak lehin, heng 
boruak lawng pathxunte hian a huhovin lei an h61 a. Hemi 
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet 
vdn sdng atangin lei a h61 a. Soyuz project hi/ a hrah 
vdnduaina rapthldk tak awm mah se a hlawhtUng hie. 
AmaherawhchU/ America*in/ thla lama hmasSwnna ropui 
tak a neih chuan a khdm tak dm avangin a Idr tur angin a 
Idr ta vak lo va. 

Apollo enchhinna hlauhthdwnawm 

Kum 1968 October thla chuan Apollo 7 chu ni sSwm 
leh pakhat chhung lei hdl tura thawn chhuah a lu leh ta a. 
Hei hi chhiatna rapthldk tak an tawh hnua boruak lawng 
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an thawn leh hmasa ber a ni a. He boruak lawnga chuang 
zinga hotupa Walter Schirra chu America mi boruak 
lawng chi thuma chuang awmchhun a ni nghe nghe a. 

Apollo boruak lawng khalhtute chuanna pindan 
Command module chu Gemini ang bawkin 
chingalthlawrbOr ang deuh a ni a. A lian lai ber chu, a 
laia hawlhtlangin ft 12.7 a ni a, a sei z^wng chu ft 12.3 a 
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan 
a khalhtute chu chhuakin, boruak lawng dangah an pakai 
thei a. Command module hnung lam pindan chu Service 
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi 
chhungah hian oxygen bSwm te, tui te, tuialhthei bfir leh 
thla h^l ndn leh lo kir lehna tur khawl SPS engine a awm 
a. A pumpuia a rih zSwng chu ton 29 lai a tling a. Tin, 
thlaa han tumna tur atSn bik boruak lawng hnung lamah 
hian maimawm ang tak, ke pali nei Lunar module an tih 
chu a awm bawk a. 

Thlaa turn hi a namai lo hie a, fimkhur pawh a ngai 
hie; chu vangin thla han thlen tak tak hmain vawi tarn tak 
an enchhin phawt a. A hmasam Apollo 7 chu enchhinna 
atAn rocket Saturn IB hmangin an kap chhuak phawt a. 
Lei hual vdla a thlawh lai chuan, Apollo boruak lawngin 
thla a h&l laia a hman tur leh a lo kir leh huna a hman tur 
khSwl SPS engine chu a that td wk leh ta wk loh an enchhin 
a. Chutia an enchhin zawh chuan thla lam pan lovin lei 
latnah a lo kir leh a. Hemi hnuah hian Apollo 8 chu 
enchhinna hna thawk tur bawkin, hetih hun laia rocket 
khawl lian ber leh chak ber Saturn V hmangin December 
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ni 21, 1968 chiian kah chhuah a ni leh a. Hemi turn hian 
mi patiium an chuang a. An rocket hman hi chhdwng 
thum a ni a. A chhdwng khatna leh chhdwng hnihna chuan 
lei hdl thei khawpa sdngah a han vawrh chho va. Chutia 
lei a hdl hnu chuan Apollo 8 chu a chhd wi^ thumna chuan 
thla lam panin a nawT kal ta a. Thla chu km. 110 vdl a^gin 
a han hdl ta pap pap a. Ti chuan, a chhiinga chuang Frank 
Borman-a te, James Lovdll-a leh William A. Anders-a te 
chu mihring ztnga dila hdl hmasa her an ni ta a. Thla an 
hdl chhimg hian a thld vawi tarn tak an la a. A turn theih 
hima tumna tur hmun thate ngun takin an zawng a. Vawi 
sd wm zet thla an hdl hnu chuan SPS engine hmang chuan 
lei lamah an lo kir leh ta a. Enchhinna an han neih reng 
reng hi hetia han ngaihtuah thuak ai hian a hlauhawmin 
flmkhur a ngai dm dm a, a khdwlah that lohna eng emaw 
lo awm hlauhvin, lo kir thei ta lo mai se, hdlai hmvmah 
hian an thi mai dawn a ni Vdimeihdildk takin engmah 
harsatna nei lovin lei lamah an lo kir leh ta a. 

Thil harsa tak leh huphurhawm tak la awm chu 
Lunar module enchhin a ni a. Kan sawi tawh angin 
Lunar module id tidaa fumna tak tak tur a ni a. Ti chuan 
Apollo 9 chu kah chhuah a lo ni leh ta a. Lunar module 
diu Saturn V rocket chhdwng thumnaah dah a ni a. Thla 
an hH laiih Lunar modute chu a awmna atang chuan 
nawr dihuakin, rocket hmdwra Apo&o boruak lawng 
ndn chuan an zawm ta a. An hizaiim ftd lum hian rocket 
lgbaa[Uii|lhU,tKmuikiih an kalsan a, boruak 
palmih chu bonmk kwng leh 
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lunar module inzawmna kuaah chuan vSk pheiiiv lunar 
module-ah chuan an insawn ta a. Lunar module chu 
boruak lawngpui atang chuan thlSwk chhuakin, rei vak 
lo an thang hnuah a lo kir leh a, boruak lawngpui n6n 
chuan an zawm leh ta a. Ti chuan, lunar module 
enchhinna hna pawh thluang takin an zo ta a. Enchhinna 
tdwpna ber atSn Apollo 10 an kSp chhuak leh a. Hei hian 
a hmaa kah chhuah tawhte tih hnu a tih leh vek bdkah 
thil tul dang eng eng emaw a ti leh a, hlawhtling takin 
leiah a lo kir leh a. Ti chuan, hmabak awm chhun chu a 
taka thlaa han tiun chiah a ni ta a. 

Thlaah an Idwn ta 

Lei lam ngaihtuahna atang chuan thlaah an lawn, 
tih emaw thlaah an inkdp kai, tih te hi sawi ddn awm tak 
a ni a, kan sawi dSn ISr ber pawh a ni Swm e. 
Amaherawhchu, a tak takah chuan boruak lawn'gte hian 
lei hipna chak tak thlawh p31a, thla hipna huam chhung 
boruak an thlen chinah chuan thla chu an hnuai lama awm 
ang a lo ni ve leh thung a; chu vangin vdn sdng atanga 
leia an lo Uim ang tho hian thlaah an him dawn a ni. 
Amaherawhchu a hmaa kan sawi ta wh angin mihring ngei 
thlaa han turn tur meuh chuan a awl-ai lo hie. 

Eng pawh ni se, him rei tak ata tawh mihringte'n 
kan k) suangtuah thin diawnthu leh mumang chauhva 
kaSn lo hmuh tl\in chu a takin a lo thleng dawn ta le. Kum 
1969 July ni 16 a lo ni a. Saturn V rocket, Apollo 11 phurtu 
chu Cape Canaveral atang chuan kah chhuah a ni ta a. He 
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boruak lawngah hian 
Gemini boruak la wng 
hmanga lo inzir thiam 
ta wh Ndl Armstrong- 
a te, Machael CoUins- 
a te kh Edwin Aldrin- 
a (Bush Aldrin-a) te 
an chuang a. A hmaa 
Apollo boruak lawng 
dangte' nenchhinna an 
lo neih tawh ang z^lin 
thil tluang takin a kal z&l a. Thla lam pana thldwk z^lin, 
thla an han MI ta pap pap a. Hetih lai hian lei lama a 
khSw! pui lo enkawltute bdkah khawvdl miptiiin beiseina 
sdng tak n&a hlauthd wng tak ba wk siin an ngaich&ng thup 
mai bawk a. 




AimErtrG^g'^ ’teh' Ahliin*a dm an chuaima boruak 
lafwngpui atiaiig;dman dilM an punna tur Ixmar module. 
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a hzning lema Eagle tia an kohah chuan an insa wn ta a. Ti 
chuaiv an thianpa CoUins-a chuan boruak lawngpui chu 
lo khalhin, thla a lo h6l reng a. Armstrong-a leh Aldrin-a 
te chu Lunar module hmang chuan an inkap chhuak ta a. 
Chutia an tumna hmun tur Sea of Tranquility phaizawl 
an pan a, an turn dawn t^p chuan Aldrin-a chuan, thli leh 
bawlhhlawh nawi l§ng vdlin an chuanna a bawh thu lei 
lamah a thawn a. Chumi hnu lawk chuan Armstrong-a 
chuan, "Kan turn ta e," tiin lei lamah a hrilh ta a. Hetih lai 
hun hi July ni 20 zan dar 10 leh minute 56 (GMT) a ni a. 
Lei lama a khSwlpui lo enkawltute leh beiseina sang tak 
lehhlauhthawnna nena lo thlirtute pawh an thaw ta huai 
a. Armstrong-a leh Aldrin-a chu phur takiathJa Icilung 
rap tur chuan an inbuatsaih ta sawk sawk a. Armstrong-a 
chu chhuak hmasa tura tih a nih angin an chuanna atang 
chuan chhuakin, leilawnah chuan a chhuk ta a. Thla 



leilung chu ta;^ "Kha mi pakhat tSna pen zim t§ kha, 
mihringte tSn sSng taka zuan dawrhna a ni" a'n ti ta mai 
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chu te New Yoric London-a puanz&r Han puia a 

thMIo diHrtu sSng tam tak Id wm lutuk chuan kut an b£ng 
a 0ten an au va, a then an zuang a; T.V. en pha ve k> 
rantte pawh he dianchin hian a ddng chhuak rang hie. 
Keiid ram Idlkhd wr berah pawh a hlimchhdwn kha chiian 
dti dang a leng meiih lo a nih kha. 

Aldrin-a pawh a chuanna atanga lo chhuakin thla 
leilung chu a rap ve ta a. An hmanraw kente an la chhuak 
a, lei leh thla inkdr hlat zdwng dik tak hriat tumin an teh 
a. Thla leilung chu a lo ndl deuh hlek a; mahse harsatna 
nei lovin an kal kual thei a. Armstrong-a chu ddrkdr hnih 
leh minute sdwm leh panga a vdk kual a, Aldrin-a pawhin 
tldma rei lo deuh kal kual nan hun a hmang a. Limghing 
tehna khdwl an kente chuan limghin ddnte an zir a. An 
tumna hmunah chuan thir phdka thil inziak an hnutchhiah 
a. Chutah chuan ti hian a inziak a: Here men from planet 
eer0t first upon ffie mom- My 1969 A.D We came in 

peace for all marddrid. Mizo chuan 'Hdai hi lei 

mihrtogte'n dda leilung luin jrahha htnasa her a n^ljuly 
19^ AD. nena Iq k^ kan ni' a 

ni. H^ hnttaiah hian Aj3inil»Dng-a teh a t^^ 
pdthih hfdjt^lMhetlh laia Ainor^ Bceaident Richard 
inziak hawk a. An tsKh Manga dAzkdr 22 
jiMh hnuin ^ tiu»via^Ri^4miig dhtinglam 

fpidiig^thla atai^gidtuananinkilRd^ a. Command 
modulea ah mahni k> nghiOctu Colllns-a chu an han fin 
leh ta a. Thla leUung pawh kg 20 lai anhawn a. Ti chuan. 
hlawhtMi^ takin lei lamah an lo klr leh ta a nL 
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Neil Ametrong 

Russia boruak lawngte pawhin thla an thleng 

Apollo 11 turn ni tho hian Russia thla enthlithlaitu 

boruak lawng, Luna 
15 chuan thla a han 
thleng ve chiah a; 
amahera whchu, 
vUnduaithlSk takin a 
keh chhe hlauh mai a. 
Russia chuan a kum 
lehah Luna 16 a tir leh 
a. Hei hian thla 



Lunokhod 
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leibu^ pftwiUdiig gram 100 Ud hanrfttiiv kltdildoti takin 
a rawnMwn a. Kuml970 Noveinba|jni 19 khan Luna 17 
antir lahflu Chu diuan tawlaH!rke p^^tnei, dda !eUung 
2 irna hmanraw kang a phm a. Id a hti^^ 

Lumd:k(xfan vuaha. Kuml973^hetiangcMhav4^ dtoia 
tihdanglam an thawn leh bawk a. Heng taivlaflirte hi ap 
v&k kual a. TV thlaldkna an ken chuan thla leilimg thlate 
an la a; chu chu leiah an lo thawn a. 

Apollo boruak lawng dang 

Kum 1969, November ni 12 khan Apollo 12 pawhin 
thla a han thleng leh a. Hemi turn hian Charles Conrad-a 
leh Alan L.Bean-a ten thla leUung an han rap a. An tumna 
hmun, hi a hma kum hnih leh a chanvea Surveyor 3 lo 
turn tawhna hmun Oceanus Procellarum bul lawk kha a 
ni nghe nghe. Thla leilung kg. 34 zet an rawn hawn a. 

Kum 1970, April thlaa an kah chhuah Apollo 13-a 
chuang te. Tames Lovell-a, John Swi, Tt-a leh Fred Haise- 
ate chuan harsatna nam^ lo an tSwk hlauh mai a. Thla an 
pan mdk laiin a khdwlpui, Service modtijbeH'a boruak 
thian^dim dah kbSwln# bftwm dtu a puakkeh ta hlauh 
mai a. Thi ngei tiu^ rin anidhlaiia vllnn^thkllc takinddaa 
an tumna tur Lunar module chu 1^ kawlphetha 

petu atfin an hmang thei tn hjrto} a. B dttian^ thlaa Imn hi lo 
chuan a raitg a langin Mlgp^an 10 pan d&tg t» md nf^a, 
hrdhawmnasa tak tum^lt^^liiloklrMttMIdA^d. ' 

ApoHo 13 hnuah hum Atte2il4^ Apcdlo 15, Apdlo16 
Idi Apdlo 17 te thawn an ni leh a. Mi pariat laiin thla leilung 
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an han rap leh a. Kum 1972, December ni 7-a Apollo 17 an 
kahchhuahchuthlaa zin t^vvpna a lo ni ta riha. Hemi turn 
hian Eugene Ceman-a, Ronal Evans*a, leh Harrison Schimitt-a 
te an chuang a. Ceman-a leh Schimitt-a te hian thla leilung 
an han rap a. DSrkSr 74 leh minute 59 lai an cham hnuah 
thla leilung kg. 113.6 lai nen hlawhtling takin an lo kir leh a. 
Ti chuan, Apollo project chu a lo t^wp ta a ni. 

Apollo project hlawhtlinna avangin America rilru n5 
pawh hnai l^k ang huaiin a dam ta. Amaherawhchu, 
Russia-in mihring tel miah lova thla leilung a han la thei hi 
hlawhtlmna ropui tak chu a ni ve tho. Hetiang hmang ba wka 
mihiingte zin ph^ loh planet dangte leilung liik theih a la nih 
ngd beisei pha t^ chuan han ngaihn^ chi a ni lo r^g a ni. 

Apollo project chhung khan America chuan thla 

leilimg kg. 365 zet an hawn 
a. Heng atanga an thil hriat 
tarn tak chu la chhui chian 
ngai a ni nain, thil chiang 
tak pakhat chu, thla khi kan 
awmna lei leh planet 
Thla leilung dangte ang bawkin kum 

maktaduai 4600 ral taa insiam a ni tih an hre thei a. Thla 
lo insiam ddn chungchanga ngaih dSn tlang kwn berah 
chuan, a tirah lei hi tim aia lian deuh hi a ni a, chu chu a 
lo keh a, chuta tang chuan thla hi a lo insiam ta niin an 
ngai. Tin, kiun maktaduai 3700 ralta v61ah khan tlangkSng 
nasa tak a awm thin a, kiun maktaduai 3000 ralta bSwr 
v@l khan a reh thawkhat ta niin an ngai bawk. 
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Thlaah awmhmun khuar an him 

Kum 1972 December thlaa America mi Eugene 
Ceman-a leh Harrison Schmith-a te Apollo 1 7 hmanga han 
zinkhadilaamihringan zinhnuhnungberanitariha. A 
reh ta vang vang a, ktun 1984 October ni 30 khdn NASA>a 
an hotu James Beggs-a chuan kum zabi 21-na tir lamah 
chiian thlaah kir lehinr thla leilung hausakna hai chhuakin, 
vdn lam chanchin zir chhoh z61 ndn awm hmun khuar an 
turn thu a puang a. Kum 2004 khihv U S President George 
W. Bush-a chuan kum 2020 vdla thlaah lunar base nei tOra 
ruahmanna an siam thu a sawi bawk. Japan leh India 
pawhin kum 2030 vdlah chuan thlaah awm hmtm khuar 
an turn a; chutiang bawkin Russia pawhin kum 2025 v^lah 
chuan thlaah mihring thawn a turn bawk. 

Hetih lai hian, kum 2008 October ni 22-a India boruak 
lawng kah chhuah Chandrayaan-1 afanga an zimaah 
S^tember ni 24^ 2(X)9 khan NASA chuan thlaah tui a awm 
ngd a ni tih a puang ta ta tlat mail Kiun 2010 March thlaah 
phd chuan a hmar t& wpah vOr tarn tak a awm ni tih an lunu 
chhuak ta bawk. Nakin lawkah chuan thla khi an la dai dar 
hie d4wn niin a lang ta. Ei rtlna atSn leh khdwl hmanga hna 
thawhna atSn ni &ig chakna an hmang ang a, tui leh vOr 
atanginbcmi^diianghUm 'oxygen' pawh anaamtheimai 
dtwna ni Thlaa tuihieilri\ in at4nbftkahhuanthlaich&wm 
ndn pawh an luxiang did ang. Thla khian tuamtu boruak 
'atniOBphere' a ne^ ve kAi avdngin vdn pawh a thiaitg b!k 
Me a; din dm randiAnga hmangiiv entlang (ha tak takte 
buniiv v&n lam dianchm an la zir ngd ang. 
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5 

PUNET CHANCHIN AN ZIR 


Ni hSltu planet-te hi pariat an ni a; planet pakuana 
ni thin Pluto kha chu planet zinga chhiar tel a ni ta lo va. 
Planet zinga kan thenawm hnai zualte chu Mercury, 
Venus, Mars, Jupiter leh Saturn te an ni a. 



Ni helhi phtnetAe 

An dn ve tho avangin arsi dangte ang tho niah mi 
tain tak chuan an lo ngai thin a, kei ni Mizo pi pute 
pawhin aisiah an lo ngai ve tfio mai. Amaherawhchu, arsi 
dangte ang lo taka anvwmna a insawn zimg zung thin 
avan^ arsi vak v^ho (wanders) tiin an lo sawi thin a. 
Tdnah phei chuan mahnia Snna nei lo, kan awmna lei 
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ang thova n! hSltute an nih dSn chiang takin kan hre ta a. 
Mit ISwnga awlsam taka hmuh theih an nih avangin 
hmakhawsdng aUngin an lo zir tawh thin a; 
amaheni!l«hcl>u, kanldtuamtaboniakavangte/ aninahni 
tuamtu boruak leh chhum avangtein duh ang takin hmuh 
chian theih an ni lo va. Ti chuan, vSn lam hun kan lo kai 
hnu chuan bdruak lawng hmangin chiang zdwkin an 
chanchin kan hriat belh thei ta z6l a. 


Venus - planet zlnga kan lei hnaih her 

Planet-te zinga kan lei hnaih her chu Venus 

'tiat illlliiaiiv rl 


lhak leh 




■ V 


xV£B«s'kli"MttlkMr2 
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tihbaiawm pui pui 'dinosours' ang chite kha la awmin 
an ring hial a. Jhenkhat chuan, soda tuiin hmun tarn tak 
chu a khuhniin an ring bawk. Jbenkhat ve thung chuan, 
tui awm lohna hmun ro leh vaivut tamna niin an ring. 

Kum 1962 , August thlaa America-in mihring chuan 
lohna boruak lawng Mariner 2 a kah chhuah chuan, hemi 
kum vdk December thla ni 14 hian Venus chu km. 35000 
v61 leka hnaiah a han thlawh p61 thuak a. Mariner 2 
hlawhtling taka kah chhuah a ni hi America tSn a hlu hie 
a, planet-te zima kawnga Russia a lehpelh tSnna angah 
pawh a ngaih theih a. He boruak lawng hian thlal^kna a 
ken loh avang leh turn tura tih a nih loh avangin thil tarn 
tak a han chhui lo va; a thil hriat chhun erawh a pa wima wh 
hie. He boruak lawng atang hian Venus chu tun hmaa an 
lo rin aiin a sS hie a, thil nung awmna chi a ni lo va, a 
hipna a chak lo hie a ni, tih leh a vir muang hie a ni, tih an 
hre thei ta a. A hnua boruak lawng dangte atanga kan 
hriat dSnin, ni vawi khat a h§l chhuah chhungin vawi khat 
pawh a 'axis' -ah a vir chhuak hman lo, a lo ni reng mai a. 
Chumi awmzia chu Venus-ah chuan kum khat aiin ni khat 
a rei a nih chu! Oiu chauh ni lovin planet dangte ang lo 
takin khaw chhak lam atangin khaw thlang lamah a vir 
tlat bawk. Chumi awmzia chu khaw thlang lamah ni a 
chhuak heh mai a nih chu! 

Russia pawhin Venus chanchin zir turin boruak 
lawng 'Venera' eng emaw zSt a tir chhuak ve bawk a. 
Chung zingah chuan kiun 1967 June ni 12-a a thawn 
clihuah Venera 4 chuan October ni 18-ah a turn ram a han 
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thleng a, lei lamah venus chanchin tarn tak a rawn hxilh 
thei ta a. Boruak lawng chuan Venus tuamtu boruakah 
parachute hmangin thil zima khdwl a thldk thla a. He 
khdwl Han boruak cH khat Carbon dioxide a tamzia leh 
boruak nemna chu kan lei tuamtu boruak nemna aia a 
nasatzia a han chhui chhuak a. Venus-ah tui a awm loh 
ddn leh thil nung han awm theihna cH a nih lohzia a han 
chhui dihuak a. VftnduaitHdk takin Venus a tHen hmain 
a keh sawm ta hlauh va, chanchin dang a rawn thawn 
thei ta lo va. Eng pawh ni se Venera 4 hlawhtlinna H 
Russia tdn mai ni lovin khawvM tdn thil chhinchHah tlak 
takani. 

Kum 1969, May tHa khan boruak lawng pahnih 
Venera 5 leh Venera 6 pawhin Venus tuamtu boruak chu 
a han thleng ve leh a; amaherawhchu, minute 50 chhimg 
lekin hna thawk thei lovin a keh chhe ve leh a. 

V&nneihthlSk takin^ kum 1970, December ni 15-a 
Russia boruak lawng Venera 7 chuan Venus han thlengin 
a han hun thei ta hlauh mai a, thil tarn tak a han zir thei ta 
a ni. A khAwl dliuan Voius tuamtu bcmiak zaa sawmkua 
(90%) zet chu Carbcm dioxide a ni tih teh a tuamtu boruak 
nemna (pteaeme) chu kan ki tuamtu boruakin a nemna 
aiin a 1^ sawmkua hdin a nasa zawk a ni tih a han hre 
ta a. A lum zftwng paydt lai a ni tih a han 
hrekai^ 

"Vevitia 7 H kan leslam dihawnidi a han turn a. N! 
lamchhawn anih lohavang^a ttdm lamemaw zan lam 
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emaw kan ti thei ang. Kum 1972, July thla khan Russia 
boruak lawng bawk Venera 8 chu a chhun lam, ni lam 
chhawnah a han turn ta thung a. Chu chuan chhOn leh 
zAn lum zdwng a danglam vak loh tih a han hmu chhuak 
a. Hetia chhiln leh zdn boruak a danglam vak lohna chhan 
hi a tuamtu boruak chhah leh bit vang niin an ngai ber. 

Kum 1975, October thlaa Venera 9 leh Venera 10 an 
thawn lehte chuan thlaldkna tha tak an keng ta a. Thlaldk 
atang chuan lung rualrem lo leh ki tdng thng tarn tak a 
leilimg pSwniangahte chuan a awm khup mai a ni tih pawh 
an hre thei ta a. Chung lungte chu he leia tlangkSngin a 
vawrh chhuahte nen hian an inang thawkhat hie a. 


Hetia Russia-in Venus leilung awmdSn a zir lai hian 
America chuan a tuamtu boruak leh chhum awmdSn a lo 
zir ve reng bawk a. Kum 1974 February thla khan America 



Pioneer • 2 
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boTuak lawng Mariner 10 chuan chhiim thl& han lain 
chhum kal d&n te a han zir a, ni li chhungin chhdm chuan 
Vmus chu an hdl chhuak hman a ni tih an hre thei ta a. 
Ghhumah te chuan thil n&wi tarn tak a a wm a ni tih pawh 
thlal&k afang chuan an hre thei ta hawk a. 

Kum 1978, December thla khan America boruak 
lawng Pioneer - 2 chuan tui thiir chi khat, sulphuric acid 
tarn tak Venus tuamtu chhOmah chuan a awm a ni tih a 
han hmu chhuak bawk. Ti chuan, boruak lawng an 
thawnte avangin Venus chanchin pawh a tliLngpui chuan 
kan hre thei ta. 

Kum 1990 May ni 4 khan America chuan Venus 
bawk zir turin boruak lawng Magellan a kip chhuak a. 
He boruak lawng hian August ni 10-ah a turn ram a han 
thleng a. Radar thlallkna hmangin Venus leilung 
awmdina han zir a. Lri ang liat vll a ni nain kan lei anga 
leUiB^ che v6I d awm vii& to va, tui a awm loh avan(gin 
luangral ang chi pawh hmuh tur a awm 
va. a to^^pawnllng sat zlwng hi 475X a ni tih kan 


- Ptiiiet zli^ Ml hnaih 

N! h£i^|tto zinga^^ hnaihberxIiiaMa^^ 

IILharhto. Kum 1960 blwr 
kap lei vawi 59 vir 
tWhnianhrlm a; rd vawi 
i limvl thuma vir hman chi^ 
a id. Chumi awmzia diu kum hnihriihvmgin ni thum chiah 
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a awm a nih chu! Entlang tha tak nena an lo hmuh thin 
ddnin Mercury hi thla nen a inang hie a ni Swm e. 

Kum 1974 khan America boruak lawng Mariner 10 
chuan hnai atangin a this a han la a. A thlal^k chu thla 
nen a inangin thla leilung pAwniang ang maiin a khuar 
ve chuk mai. A leilung pSwnlSnga awlsam taka han 
hmuh mai theih leh rilru la p^ng hmasatu chu phaizSwl 
bial kulh mai, Caloris Basin an tih chu a ni a. He phaizdwl 
hi a laia tehin km. 1400 lai a tling zu nia! A Ian ddnah 
tlangkdng avanga lo insiam ni ngei tur a ni. Mercury hi 
planet dangte nena khaikhin chuan a t§ b!k hie nain a 
muk 6m 6m a, a leilung chhungril tarn zawk phei chu 
thir hl6wm muk tak niin an ring. 


' % 


Mariner - 10 leh Mercury 

Kum 2004 August ni 3 khan NASA chuan boruak 
lawng Messenger chu Mercury zir huin a kfip chhuak a. 
Kum ruk chuang a thlawh hnuin kum 2011 March ni 18- 
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ah a turn ram a han thieng thei a. Meesenger Wan km 2(X) 
atanga km 15000 v^l atangin Mercury hi a h§l a, a leilung 
chanchin leh a hipna te leh a leilunga bSwlhlo awm te a 
zir a. Mercery leilungah hian potassium a tarn a ni tih 
pawh kan hre thei ta a, a lum zd wng pawh 185 atanga 427 
CeUus a ni tih kan hre thei ta bawk. 


Mars^ thil nung an awm em? 

Ni hdltute zinga ni hnaih lam atanga chhiara palina 
chu Mars (Sikeisen) a ni a; kan lei dawt chiahah ni a h§l 
ve a. Kan lei khing phfil tiat niin, thla td reuh t6 te pahnih 
Phobos leh Deimos a nei a. Planet zinga kan lei aia ni 
hnaihte - Mercury leh Venus-te chu an s^t 6m avangin 
thil nung an awm thei ang tih rin chi a ni lo va. 


Ajn^ieiiiyrl|diu, kim lei da wt chiaha ni h61tu. Mars hi chu 
nwiKiiiiii ^iM^itt^Udadip^whMnungawihve^ 


. Chu vailgin/ planet dang 



dtiian vfint lam chanchin zirmite rilru la 


bttiuahia. 



ve thin. Kan lei ang bawkin a chhim tewp leh hmar 
tewpah vur tldng lian tak tak a awm ve bawk. Thlaler 
hmun Fo sen huam mai bul v61a thil dum inphan duar 
mai, a dterga rawng danglam tiiinte chu hnim tiring an 
ni ngd ang, tih tin IWi ntal a ni lo. Jhmikhat chuan tui 
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lakna kawng ang takte pawh an hmu a. H§lai hmuna 
chdngte hian vur tlSng lian pui pni atanga lui lo luang 
chu a kawngte siamin, an thlai cMwm nSn an hmang a ni 
axig env tih te pawh a ngaihtuah theih rum rum mai. 



Mariner - 4 leh Mara(Sikei8en) 


Kum 1965 khan America boruak lawng Mariner 4 
chuan hnai t§ atangin this a han la thei ta hlauh mai a. 
Chu chuan hun rei fe ata tawh mihring awm ve ngeia 
beiseina nghet tak chu a tihniam ta tlat mai. Chuti chtmg 
pawhin hnim hring emaw, lungsam ema w tal chu a awm 
ngfei an la beisei viau tho va. Eng pawh ni sela, tui kawng 
ni Swm taka lang thinte kha tui kawng ni lovin tSk 
(meteorites) tlain a den avanga khuar sei tak tak lo insiam 
a ni tih an hre thei ta a. 
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Mariner 4 hian a tuamtu boruak chu kan la tuamtu 
boruak aiin a 16t zain a muk lo zawk a, a pdwnldng 
boruakin a nemna pawh kan lei pfiwnldng atanga km. 
30-a sAnga boruak nemna nenaintiuktihanhmuchhuak 
b»wk. Qmti apg boruak tlAm leh thAwln^ hxnpp chu a 
vawt h|e a, ciihilm pawh a irohim thd zenTaseh dawn lo 
tih a chiang mai. A tuamtu Iwruakah chuait Carbon 
dioxide a tarn berlehnghal a; chutiang dinlununahchuan 
ddl ihmg lian deuh chite chu a awm dieih a zinawm lo 
zawkmahtaani. 

Marina 4 hnuah hian Mariner 6 leh Mariner 7 te 
pawh thawn an ni leh a; hnaite ahuigin dilA an han la a. 
Keng apmgte pawh hian thil nung han awmna chi a ni 
IdHiin an ling deuh deuh va. Nimahselar heti chung pawh 
hian tdentist dtenkhat chuan ntingcha eng emaw tak chu 
a awm an la ling ta tho mai 

Kum 1971, November ni 13 khan Mariner 9 chuan 
Mars a han thleng ve leh a, hnaitA atangin a han hAl pap 
pap a. A tinih chuan M a lo tidi a vangin Mars hAltu thlate : 
Phobos leh Deimos thlA a han la phawt a, thlipui a reh hnu 
chuan Mars thlA chu a la ta a. TlangkAng hnuhma tarn tak 
a ihlalAkah chuan a lang a. TlangkAng pakhat. Mount 
Olyo^ws pl^ksi chu a zau zAwng, a laia hawlh tlangin km. 
600 a sAn zAwi^ km. 25 lai ti ni a; solar system-a 
dsmgkfing zingab a lian ber a nih an ring hial a. 

Mariner diMAk hian H ahmga an hmuh diin khawi 
lai onawa diil rawng inddak, thlai rd ngeia an lo rin thin 
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chu thlai ni lovin vaivut thliin a len avanga lung dum lo 
lang thin a ni tih a tichiang ta a; tui kawng ni Swm tak an 
hmuh thinte pawh a entute ngaihbelna mai a ni tih min 
hiilh ta hawk. 

Kum 1975 khan America chuan boruak lawng 
pahnih Viking 1 leh Viking 2 a tir leh ta a. Viking 1 hi 
August ni 20-ah an kSp chhuak a, Viking 2 hi September 
ni 9-ah an kelp chhuak thung a. Boruak lawng pakhatah 
hian bung hnih a awm a. A bung khat Orbiter chu Mars 
lo h^l kual tura an ruahman a ni a , this a lo la reng ang a; 
chutih laiin a bung leh lam Lander thung chu Mars-ah 
han tuma enchhinna eng emaw zSt ti tura ruahman a ni 
thung. Hemi hma hian Russia boruak lawng chu turn tura 
tirh a lo ni tawh a. Amaherawhehu, vSnduaithlak takin a 
turn dawn hnaihah, rin phSk loh khawpa thlipui nSin a 



Viking Lander 
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nuai vak mai a, a turn thei ta lo va. Hetiang thil a lo thlen 
tawh avang hian han turn chiah chu thil harsa leh 
huphurhawm tak a ni tih an hre l&wk a, ngun takin 
Mariner 9-in thlS a Idk tawhte kha an zir a. 


Ti chuan Viking pahnihte Lander tumna tur atSn 
chuan hmun z^wl leh rualrem dia lai bera an ngaih chu 
an thlaug ta a. An £tmkhur tehlul nen. Viking 1 Lander 
chu a tumna ttira an ruata turn a turn laiin a rualrem lo 
hie a ni tih an hmuchhuak leh ta thut a, a tumna tur pawh 
an thl^ leh ta chOk chiik a. July ni 20, 1976 khan phaizSwl, 
Chryse an tih hmunah chuan a turn thei ta hrSm a. He 
phaizSwl hi tOn hmaa Mars leiiung a hniwn deuh laia 
tui luanna thin niin an^ngai. Viking 2 Lander chu 
September ni 3-ah a turn ve leh a. 


Viking-te hian thlalfikna tha tak an keng a, chung 
thlaUkna hmang chuan ram leiiung thlSte pawh an la a. 
Kan lei a sena a laiina chhan ni dwma an lo rin 

Uwk pawh a }o ni ngei a, thir tui^k 'Iron oxide) a tamzia 
pawh an hte^hiang lehzual ta a ni. 


Kan fesiat ch^ ber zawk, thil ntmg hnuhma hmuh 
h«r4 ihung. Hium a &ymi lo a nih pawhin 

hcialtjthe& ngd tur 
jl. thhdikte ngunthlOk 

i¥%,,^<ming chu sawi loh, an 
ihil3iuanglova. 

NASA diuaii kumi!^^ tlecember ni 4 khan boruak 
la wng Pathfinder chu Mar»« turn tuiin a kip chhuak a, a 
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kum leh July ni 4-ah tluang takin a han turn thei a. Kum 
1976-a Viking boruak lawng an thawn hnua research 
mtoial tak ti tura an thawn lehna a ni a, s6nso tlem za wka 
boruak lawng thawn kawnga an hmalSkna hmasa a ni 
bawk. Pathfinder thil hmuh a^ng hian hmakhawsangah 
chuan Mars^ hian tui a lo awm ve tawh thin niin a hriat 
a; amaherawhchu tdn ang dinhmuna a lo awm tanna pawh 
a rei lo berah kum tKiklehding^wn 1.8 nia ngaih a ni. A 
leilimg pdwnlang chu kan awmna lei nen an inang viau 
va, a chhungril chu thir sakhat (metal) km 1300 atanga 2400 
nia hriat a ni. Pathfinder hian Mars leilunga vak kual tur 
Sojourner a keng tela, hei hian boruak awm d^ zirin, 
leilung te la kh&wmin a zir a, a hlawhtling hie. 



PatKIinder 


Kum2003Juneiul0khanNASAchuanboruak lawng 
Spirit chu Mars zir turin a k^p chhuak a, a hnu lawk July 
ni 7-ah Opportunity a k^p chhuak leh bawk. Spirit hian 
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January ni 4, 2004‘ah Mars a han thleng a. Opportunity 
hian January ni 25, 2004-ah a thleng ve leh a. 



Spirit 


Anboniak lawng kah chhuahte hi ni 90 chhung v61 
Mars leilung chanchin zir c$iiang tura tih an ni nain ni 
2400 lai mat v&k kualin hna^ thawk a, robot changkSng 
tak httiangin an fumna hmtw afanga thui tak tak te an 
vAk kual thei a. Spirit leit Opportunity-te hian 
hjdEtakhaw8l|iR^ &Sata dlhluiiBn cKi^n^ iehzualin min 
hrtettlr a, ftmftni^ dnum htipsd te pawh a lo awm ve tawh 
h|eiidinh]ti«taiiia, tfUJhungte awmtheihna dinhmunah 
a lo ding tS^h rdin an ngai. Kum 2010 March tiila atangin 
Spirit khdwl chuan signal a rawn thawn ta lo va, a reh ta 
vang vang a, Oportunity orawh a hnu rei ft chhung a la 
nuhg (hung a. Spirit leh Oportunity-le hian lei lamah 
thiallk tarn tak an tawn thawn a, Mars chanchin kan hriat 
beihtamhlH 
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America bawkin kum 2007 August ni 4 khan boruak 
lawng Phoenix chu Mars hmar tawp lam zir turin a kap 



Opportunity 


chhuak leh a. He boruak lawng hian May ni 25, 2008-ah 
a han thleng a. Mars hmar tawp rama boruak lawng thawn 
hmasak ber a ni a, a leilung awmdSn te, tui a awm leh 
awm loh te leh thil nung awm leh awm lo le a han chhui 
ber a. Mars hmar tawp ramah hian vOr a awm tih a han 
chian a, thil nung chi khat bacteria awm theihna tura 
bSwlhlo mamawh ang pawh a leilungah hian a awm tih 
hriat a ni ta bawk. 

America boruak lawng Reconnaisance Orbiter 
chuan kum 2006 atang khan Mars a thlawh hual tan tawh 
a, hmun hrang hrang thla a ISkte chu leiah a rawn thawn 
z^l a. A thlal^ atang chuan Mars-ah hian t^ dinhmunah 
pawh tui a awm a ni tih an hre thei ta a. August ni 4, 2011 
khan NASA scientiste chuan hmun hrang hrangah tui 
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luang an hmuh thu an puangzdr ta a. Heng tuite hi chi 
tui, al tak niin an hria. A ti&ngpuiin hmun lum lai, Ni 
hnaih laiah an iunu deuh her a. Hetia tui luang te hial an 
hmuh ti^kah chuan scientist hote an phOiiiv thil nung 
awm theihna a nih an rinna a tizual hie. 



Reconnaitaace Orbiter 

Mars hi planet ztnga kan thenawm hnai a nih mai 
bdkah thil nung awm theihna nia rinna lian tak a awm 
avangin planet>ho ^gah chuan rilru la her a ni a, America 
pawhin a chanchin chiang leh zuala hriat tumin a bt'i 
ngawrh hie. Kum 2011 November ni 25-ah America chua n 
planet dang zir tura boruak lawng a thawn chhuah tawh 
zln^ a lian ber leh changking ben hmanra w changking 
tak taka diuam Curiosity chu Mars lamah kdp chhuakin, 
Ite boruak lawng hian August ni 6 , 2012-ah a han thleng 
a. Mars leilimg pdwnlang leh chhungril te hmanraw 
hminga la khdwmin a nihphung ngun takin a zir a. 
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hmakhaws^ga sik leh sa dinhmun te, thil nung awm 
theihna a lo nih thin d^n emaw, tfln dinhmunah pawh 
thil nung a awm leh awm loh te, thil nung awm theihna 
tur a nih leh nih loh te a zir zdl a. A rei lo berah ni 686 vdl 
tal chu thil zir hna thawk tura ruahman a ni a. 



Curiosity 


Jupiter - Planet zinga lian her 
Mars dawta planet dang 
awm chu Jupiter (Hrangchhuana) 
a ni a. A awmna a hlat §m 
avangin hun rei tak chhung chu 
a chanchin an hre tl§m hie. Ngun 
taka zirtute chuan ni (8un)-a 
awm ang chi boruak chi hnih 
hydrogen leh helium tarn tak a 
awm ve avangin arsi leh planet Jupiter 

inkdr dinhmunah a awm niah an ngai. A tuamtu chhiim 
rawng hrang hrang inthuah tup maite chu a mawi hie. 
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Scientist thenkhat chuan hun rei tak kal taa kan lei awm 
ddn angH nuna lo intan theihna turin muangchdngin 
Jupiter boniaka Mwlhlote (chemicals) chu an inlihnlet 
mek niin an ngai hawk. 

ChhOm chhah tak km. 1000 v61 laiin a tuam avangin 
a k&ung awm ddn hziat chian a har hie a. A tuamtu chhiim 
chhah tak chu a tadhmg depah phd dman a bit tai toi a; 
tui tarn tak a pai |>awk niin an hiia a. Qihilin hnuaiah 
chuan hy dtogen tui tsun takin a pa wnlftng hmtjn tarn tak 
chu a khuh a. CStund hnuaiah chuan a chhui^pil, kan lei 
ang tiat Idng l&wi^ hmg chang tak awaiin an ring. 

Kutn 1973, Decembeor thla khan America boruak 
lawng, Pioner 10 cl\u Jupiter hnaih takah a han dddwk a. 
A kum leh December thlaah pa wh America boruak lawng 
bawk Pioner 11 chu hnai takah a han thick wk leh bawk a; 
chanchin kan hriat belh ta tJA a. Kum 1977-ah America 
chuan boruak lawng pahnih Voyager 1 leh Voyager 2 a 
k&p ehh|aak Idh a. Voyager 2 hi August ni 20-ah kdp 
cldtuakin. Voyager .1 hi September ni 5-ah a kSp chhuak 
thung a. Voyager 2hian July ni 9, 1979>ah Jupiter a hnaih 
^berahanihla)ga,Voyager 2hianktunl979 vSk, March 
rd 5^ Jttfdtev e hmih lai ber a han thleng thung a. Heng 
boruak lawi^|N|i|dhte phei hi chuan chanchin tarn tak 
minrafitt|>!^‘^ei ta a. TOn hma afanga an lo hmtih thill, 
a tuamtu chhuma a sen lai blk, red spot an tih mai chu 
eng dax^ ni kmntdthiUn inherh vfil avanga lo insiam a 
ni tih kan hre ta a, Hca bbkah hian lei atar^ an hmuh 
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theih ngai r§ng r§ng loh thil kual dal tak, Jupiter hual 
v61a avm chu an hmu chhuak ta bawk. 



Jupiter heltu thlate 


Voyager 1 thlaldk atang hian Jupiter h§ltu thlate 
dianchin pawh eng eng emaw chu kan lo hre thei ta a. Jupiter 
thla pakhat lo-ah chuan tlangkSngte pa wh a a wm ve thin a, a 
leilungte pawh kilt (sulphur) leh chi a awm avangin rawng 
eng leh serthlum ra wng ang deuhvin a lang thin a ni tih pa wh 
hiiata loni ta. Hei bSkah hian lo hi chhtim chi dang, Sodium 
chhihnin a bawh reng bawk Jupiter Mltu dang Callisto leh 
Ganymede-ahte chuan t^ (meteorite) den khuarte leh vCtr 
awmna hmunte pawh an han hmu a. Jupiter thla pakhat 
Euh>pa chu vOr khal leh lei hnuai tui awnma, thil nung pa wh 
awm ve ttieihna hial tur niin a thlalSk atang chuan a ngaih 
dieih a. Hei bdkah hian Jupiter h&ltu dila pathum Adrastea, 
Metis leh Thebe te hmuh chhuah belh a ni bawk. 
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Satoflt^ Ulla 20 ohiumg nei 

Boruak lawng thawn chhuah ^ga 
it luiid Ion 

Hi, He boruak 
^ planet-te 

a kah 

a. April ni 5- 

%i^.264979- 
Imalhlifi^ ate titilAwk 

, * - T,-? ' . tf' ' ‘.'‘’S' 

,pilte Iri laibte a rawn 
thawti a. l^teer 11 bate jpioneer 



-wliivii 


America boruak lawng bawk. Voyager 1 leh 
Voyager 2-te chuan Jupiter an pelh hnuin, an zin kawng 
an zawH zOl a. Novembo', 1980-ah Voyager 1 chuan 
Saturn bul lawk a han thleng a, a kum leh August-ah 
Voyager 2 pawhin a han thteng ve leh a. Saturn hi a rawng 
a Idr lo deuh a, chhOm a che nasa lo deuh tih mat lovah 
chuan Jtipitef n^ an inang hie. Saturn hi zungbtm ang 
mai thil 1^1 chhah takin a hual vOl a, a ihawi hie. He thil 
kUal ihak tak mai hi luhg nAwi chhiar sAn loh lAng vAlin 
ah riam a ni a. Voyager miidAk aianga a Ian dAnin he thil 
ktial hi thlOr tarn tak ii^lh khAwm a ni tih kan lo hre 
1^ ta a, a pAwn bear phei chit hruizAn irmerh chuat 
ang maitrt a' inherit a; Safum-ah hiim thlipui na tak mai 
ritilMhata te 1800 laia na a rieh min a. Heti anga thli 
na hi planet dai^pth a awm kher lo vang. 


PLANET CHANCHIN AN ZIR 


79 


Lei atanga an hmuh theih ngai r^ng rdng loh Saturn 
hdltu thlate pawh Voyager hian a han hmu chhuak a, 
Saturn chuan a tl§m berah thla 20 lai a nei tih kan lo hre 
thei ta. Saturn thla zinga a lian her Titan phei chu planet 
Mercury aiin a lian zawk mah a. A tuamtu boruakah 
nitrogen tarn tak a awm a. Nitrogen boruak chu khaw 
vfiwt lutuldn a titui a, ruah angin a sOr ve thin a ni tih te 
pawh kan lo hre leh ta z61 a. 



Saturn leh a helhi thlate 


Kum 1997 October ni 15 khan NASA boruak lawng 
Cassiid cfiu Saturn h6ltu thla Titan thlawh huala zir turin 
tiilia ni a. He boruak lawnghian European Space Agency 
bofrtu^ lavypg siam Huygens chu Titan leilung zir tur a 
^kur td bawk a< Cassini hian Titan h&lin^ a te ^ la a/ 

2017 thleng hna thawk tura ruahman a ni a. Huyes 
boruak lawng erawh hi chu Cassini boruak lawng atanga 
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thl^wk chhuaka Titan teilimga han turn tura tih a ni. Titan 
hian ttuang takin January ni 14, 2005 khan Titan leilung a 
han a. Ruahman lawk aia rei mah a tha wh tui ang 

ttiawIcH lltSna boruak nemna leh boroak lum d&n te, a 
tuan^ boruak chungchangte minute 90 chhtmg lei lamah 
a sawn thawn a. Titan boruak hi a vawh avangin tui 
pdn^igu a hvm fh» lo va, meOiane tui awmin, methane 
dil te pawh a awm thung a. Scientist thenkhat chuan 
h^^g methane tui afaiiga thil nung lo msiam chhttak thei 
dilhia awm theih mai ringin an ngaOivact hte. 

Uranus chanchlti hiiat belh a ni 

Voyager 2 hnuii^^^i|24vyk z41in 

kttin 1986, January thla k|i^ ^iam|aJhi^ tak a li|||;i 

- -■ - - - ^ L... A. . 
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thleng a. Uranus thl^ lain, lei lamah a rawn thawn a. 
Thl&lak atang hian a tuamtu boruak rawng chu a 
bring a, boruak chi khat 'methane' tarn tak a awm a 
ni tih a hriat theih a. A tuamtu chham chdt v#l dSn 
ngun taka an zir hnuin Uranus hi darkar 16 chhungin 
vawi khat a vir chhuak niin an chhfit chhuak bawk. 
Chumi awmzia chu ni khatah darkar 16 a awm tihna 
a nih chu. 

Voyager hian Uranus chanchin dang pawh min hrilh 
a. Lei atanga hmuh theih rii riai, Uranus hual v^la thil 
kiial pakua, pan t6 ta awm chu chiang takin a thia a han 
la thei a. Chu bdkah chuan lei atanga an lo hmuh tawh, a 
hlitu thla pangate b^h thla dang sd wm zet a han hmuh 
chhuah belh bawk. Heng thlaahte hian lei kak leh 
khudrkhurum thOk tak tak te a awm a, thla pakhat 
Miranda-ah phei chuan khdm km 5 laia sSng an hmu 
chhuak a. 

Tunhmaa planet hla ber anga 
kan lo sawi thin Pluto chu 
planet pSngngai zinga chhiar 
tel a nih tSk loh avangin ttinah 
chuan Neptune hi planet hla 
ber a ni ta. He planet, ni h^ltute 
zinga hla ber chanchin pawh 
Voyager boruak lawngte atang 
hian tlem azS wng chu kan hriat 


Ftanel hla ber Neptune 



Neptaiw 
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belh leh a. A rawng a pSwl deuh phdtna chhan pawh a 
tuamtu boruakah methane a tarn vang a ni tih kan hre leh 
ta. Voyager 2 chuan Neptune lenzdwng pawh a hma aia 
dik zSwkin min hrilh thei ta bawk. 

Boraak lawng an lo man mai thei 

Kan sawi tak boruak lawng Pioneer 10 leh Honeer 
11, kum 1972-a an kah chhuahte kha planet-ho an thlawh 
pelh hnuah pawha thlftwk z41 tura ruahman a ni a. 








PbmecrlO 


Pioneer 10 Ifhan kum 1986, 


hiaber Phdo-in nl a hSkui 1 








ber hd a ithlkwh pOl a. Onita hmg chuan dftikdr khatah 
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mfil 30,450-a chaka thidwk z^lin kum A.D. 34,593-ah arsi 
'Star Ross' a han hnaih hie ang. He arsi hi lei atanga light 
year 248,103-a hlaa awm a ni a; a hla vang vang hie mai. 

Ti chuan, thl^wk z§lin kum maktaduai 8 hnuah phei 
chuan arsi lian pui Tauras (Khiangtezawngzim) a han 
hnaih hie tawh ang. Mi tute emaw an lo awm a, an lo 
hmu fuh hlauh va, a zin kawngah an lo man emaw a 
khAwlah chhiatna a awm emaw, vdn boruaka thil Idng 
v61in a lo tibahlah te a nih loh chuan a zin kawng a 
chhunzawm z61 ang a, kum tl^ehdingSwn 5 a ral hnuah 
phei chuan kan awmna Thlasik Kawng hi a thlawh p§l 
ang. Ti chuan, thldwk z61in arsi bawr tlfiklehdingawn 
tarn tak awmna hmun, a zau zdwng pawh kan chhui 
chhuah theih lohna lamah chuan a zin kawng a zawh tan 
chauhang. 

Pioneer 11 pawhin Jupiter leh Saturn thla a l&k hnuin 
Satiun ram a thlawh p61 a, kum 1995 khan lei lam nena 
inpawhna signal a t^wp ta a. Pioneer 10 ang bawkin a zin 
kawngah bahlahna a awm loh chuan hriat loh ram van 
boruak zau takah a zin kawng a zawh ztl dawn a ni. 
Pioneer 10 leh Pioneer 11-ahte hian alluminium 
rangkachaka luan phSkah mlpa leh hmeichhe lem an ker 
a, kan lei awmna leh kan solar system awmna hmun pawh 
chiapg takin an tilang a. A zin kawngah hian lei piah lam 
miten an lo man fuh hlauh a nih chuan kan lei awmna hi 
w rawn chhui thei mai thei a ni. Mahse, lei mite thil ziah 
hi an lo hie tiiiam ang em le? 



Voyager 1 l€ih Voyager 2 te kha ktim 1977-a kah 
chhuah an ni a. An kftp chhuak hnuhnimg za wk nain an 
kom ll^^ah Pioneer 10 leh Pioneer 
ll vdlahakhdwlkente 

ctenbiilttili^>^Aii<^wSu(antaw Voyager 1 
Ivraa^ AC*7mSB awmna bol 
^ a iMlRi A kMwl^kMai hna i$iawh a 

V' k. » ^ J .. i. . ^ .-ik » M. 4. ^ .mm 


kiem ttilMng danjg^ an k> i^Wm inial'anih chuan silver 

j^H^Mbii'MngeMheangsavnnrukzetiai^ 

tittitei tie hBlM^U dtiiiiiang hrai^ risiawi hindnlai 




4iu an k> hinu ang a^ 
xaak ^ min sawn zawn ddmah animn-nu^ thei a nL 
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Amaherawhchu, chung hunah meuh chuan he leiah hian 
mihring an la awm a nih pawhin tQna mihringte 
nunphtmg leh awmdSn anga awm hi chu a ni tawh kher 
lovang le. 



Voyager 


Simeikhu Galley's Comet' 

Kan solar system-ah hian simeikhu tarn tak a awm 
a. SAngkhat dawn lai an chhui chhuah tawh zingah 
Halley's Comet hi a Ur her iwm e. He simeikhu, kum 76 
danah a lo lang thin hi a lianin a 6ng 6m 6m mai a ni. 
Mihringten simeikhu kanhriat hmasak her a ni. A hming 
hi kum 1705-a kum engzHt dinah nge a lo Ian thin tih 
chhdt chhuaktu, English arsi chanchin zir mi Edmond 
H^H»y-a hming chawia phuah a ni. Kum 1986 kha Halley 
Comet hian lei a rawn hnaih her turn a ni a. Tichuan, kum 
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1966)dian|apan btHWdclawii^ {>ahiiihSakigake lehSuisei 
tei'fi Htiltey's Comet laimu etan^ boruak Idi thil nawi lo 
phith chhuak chu an han zir a. Russia bentak lawng 
pahnih Vega 1 leh Vega 2 te pawhin a lu lam km. 100/000 



SiawHchtt Ciupoi 


KuM 19^, ^ila'khan Europe rain hrang hrang 
^pa^ Agency clttian Halle/s Comet 
W b<^sk ISMlng Clotto chu an thawn 

1986 March 
hihchilh ta a. Chu tia 
hai^‘ Aen an han intawk ta 
IMxkar khatah km. 
'llllS^OlQi&^lila cMk^flilVb^ljr^iitiS S/ rifle mU’aiin a I6t 50 
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lium4 chak a nih chu! Hetia a thlawh pah hian thU a la 
z61 a. Amaherawhchu, thil nAwi Idng v^l chu a sut nasat 
tdk 6m avangin a laimu a thlen hmain a thlatakna a chhe 
ta a. Eng pawh ni se, a thlalSk rawn thawn atangte chuan 
chanchin chiang zawk kan hre thei ta a. Hei simeikhu 
laimu hi alu lianpui a ang her 6wm e. A sei lai chu 
hawlhtlangin km. 15 a ni a, a t6wi lai chu a laia 
hawlhtlangin km. 8 a ni thung. A laimu pSwn chu 
meihawl dum ang hian a tuam a, chumi hnuaiah chuan 
vtir tlang leh Carbon dioxide leh bawlhhla wh nSwi a a wm 
a. Simeikhu laimu chu vOr tlang bil tak a nih mai chu. 

dang planet 

Ni khiaisi tlukleh ding awn tarn tak zinga arsi narSn 
pakhat a ni ve mai a. Chuti a nih chuan ni ang bawk hian 
and dang engemaw z6t khian h61tu an nei ve ngei ang tih 
a rinawm hie. Amaherawhchu, ni v61a inherte pawh kan 
la hxe dhiang k> lUe a, chutih lai chuan hla lutuka awm 
a^te Mltu han chhui chu thil har tak a ni. Hetiang arsi 
dang h61tu planet-te hi sAp tawng chujin extrasolar planet 
dnaw exoplaneH tiin ansawi thin a. 

Kom 1992 khto kan awmna atanga light year 980 

hlaaaxd pakhat chuan h61tu planet pahnih a nei tih 
hmuh chhuah a ni a; a pakhat zawk chu PSR B1257+12B 
tiin a hming an vuah a, Europe khawmual aia a let li v61a 
lian a fua. Heng planets-te hi thil nung awmna chi a ni lo 
iihhziat a ni bawk. 
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Kiim200!V March ni 6khan N>^Achiian^o|d«ie}r 
te chhtti hir tdk enthung chu v8n stog bcnruakah a k&p 
chhuaik m 7"ah he ottlang hian a awmna tur a 

han ^tleng a. iHa entlang hma^iga chhuitu scientist*te 
chuan exo^^anet 7 an hmu chhuah a, han nl anga 
eii^laiietengeinaw z&t pakhat pawh anhmu chhuak 

bawk. Hang bikah hian exoplanet ni thei awm 700 lai an 
h^u 3/ chik zawka }a zir chian erawh a ngai a. An chhOt 
chhin d8n chuan kan awmna thlasik kawngah hian 
tiNil nix^vnnha tura tui awm tiielhna, vawt 
tWiilhik c^W ni to hi 1,00,006,000 lai 
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Heexoplahethi arsiGliese 
A ili Af Awm theihna tur leh thil nung pawh 

boruak lum lutuk lo teh va wt lutuk lo 
A, kan lei aiin a UaniA a rit deuh hlek a, 
a inang thawkhat a. Zarmina pang 
581 arsi chu a chhawn reng a^ a pang 
l|l^^ titelpig erawh chuan arsi lam hi a hawi ngai lo 
Awmzia chu, a pang leh lam chu chhOn a 
hi W boruak pawh a lum dm am a, a pang lehlam 

<^A:lhim a, ai^wfthung tihna a n^ chu. Scientist'te 
chuan Zarminaa chhiin leh zdn inrina lai vdl boruak hi 


thil nung lo insiamna atdna boruak tha tak a nih ringin, 
helai hmunah hian thil nung an lo awm tawh mai thei, 
tih beiseina an nei a, thil nung tdna chdn theihna a nih 
ngei an ring hie. 


Gliese 581 arsi hian kan Ni angin hdltu exoplanet 
a nei ve a, paruk chu hriat chian a ni tawh nghe nghe a, 
kan solar system nen inang hlea hriat a ni a, hcng 
exoplanet-te hian hdl lehchhdwngtu thla te pawh nei ve 
ngeia rin a ni bawk. California University-a Zarmina 
hmu chhuaktu z!nga an hotupa ber phei chuan 
Zarminaah hian thil nung an awm ngei ang tih a rinhleh 
loh thu a sawi hial nghe nghe. Eng pawh ni se a awmna 
a hlat dm avangin eng nge dik ber tih finfiah tur chuan 
hun A lA duh deuh dawn a ni. 


Kum 2011 February ni 1 khan Kepler Telescope 
hmaiiga zirtu sdentist-^te chuan kan solar sy sterna Ni anga 
hdltu nei arsi an hmuh chhuah thu an puang a, arsi 









THLA LEM 


Kan awmna lei hi thla (moon)-in a h^I tih kan hre 
fheuh Swm e. Mihring siamchawp, kan awmna lei h^l 
tura an kah chhuahho hi thla lem 'artificial satellite' an ni 
a. Bung hnihnaa kan sawi tawh angin thla lem hmasa her 
chu kum 1957, C)ctober ni 4-ah Russia-m a kSp chhuak a; 
chu chu vSn lam hun lo intanna a ni kan tih tawh kha. 
Mihring chuanna boruak lawng kah chhuah a nih hian a 
ISr hie thin nain mihring an thawn hi chu boruak lawng 
leh thla lem an kah chhuah tawh zawng zawng chhOt 
chuan tl^m tak a ni. Kum 1980 thienga khawvel ram hrang 
hrangin thla lem leh boruak lawng an kah chhuah zawng 
zawng kha a vaiin 2500 chuang a ni a, chung zingah chuan 
mihring chuanna boruak lawng chu 76 chauh a ni. 

Tilnah hian ram hrang hrang thla lem 3000 chuang 
daihin kan lei an h§l mek a, chung zinga 560 vel chu 
tangkai taka hman mek an ni. Thla lem tarn tak chu lei an 
hftlna kawng afanga la sawnin lei tuamtu boruakah kan 
ralttr an ni a, chuti chung pawhin t^nah hian thla lem 
hman tawh lohte leh thla lem leh rocket leh boruak lawng 
Iceh them tarn tak an la kat nuk nuk a. US Space 
SurveilanceNetwoik-inanchhdtdclnin kuml957alanga 
kum 2012 dileng khan thla lem leh hetiang keh them 
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vdl H 26000 diuang a ni tawh a, chung 
aia tu» chuuyt^najh hian v&n sdi^ boniak 


a. t6 nghet takin thhul^ Ua, hrui 

' chfilhin han vir vak Qa, lung t6 

a; inahaa kah ^Uuntia hrui 
ikh ^ chhuak Oiai lovM a vir kiial 

i^nig. ThN kan kd a h&l din t>awh hi 
I'deld^'Miltii/kan lei cfdiuahsan tuma tan a Idk 
lailnk^ lei hipna hrui fei tak chuan a lo pawt tlal a, a tdl 



chat thd hawk si 16 va. Ti chuan, leia tla si lo, tai chhuak 
thd si Ihvin lei a h61 ta a ni. 


thla lemte hian lei an hll dan azir te, an awmna san 
dan azir te, an hman dan azir tein chi hrang hrangah then 
an ni a. A aWlsam ziwngin an hman dan atangin then 
mai Ua a ^ awm e. 


Inbialcpawhiia thla lem 

Inhfakpawhhar thu thawnna> radio leh TV 
p)^(^prainiHt! ^wn ddtawn nina hman thla lemte hi 
Cbiniittuidhtft^ R^stathkiiem^nitnik 

1 Id^ia^h^traiaaidPb^ dmakeng kdnai|tkum 1958-a 
th& laal 'kah «khupJt |Mikhat Score . (Signal 
CtMsiiltitikaH^ R61ay Equijnnent) kha 

kdblilltpiikhi^^ 

I^MUiK^iANnii ^ lo dawngin lei lamah a 

us FriaBtdent 
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Bisenhowver-a chuan khawv^l ram hrang hrangah 
Christmas lawmpuina thu puan chhuah nSai a hmang 
nghengheani. 

TWa lemte hi an awmna a sSn avangin hmun kar 
h}a zawk inbiak pawh nSn a tangkai dawn bSkah thirhrui 
tel lova hmun hla tak taka mi han inbiak theih ta mai chu 
sum s6n pawh a tlSm zawk ngei ang tih ngaihtuahna a lo 
awm chho ta zfil a. T.V. programme thawn ndnte leh ram 
vdnhimna lamahte hlei hlei a tangkai dawna rinna lian 
tak a lo awm ta a. Kum 1 960 a lo nih chuan America chuan 
a rama sipai hmun hrang hranga awmte inbiak pawh 
theihna tiuln thla lem Courier chu a kdp chhuak ta a, 
tangkai pawh a tangkai hie. Thla lem dang Echo 1 leh 
Echo 2 pawh kum 1960 leh kum 1964-ah America bawkin 
inbiak pawh n&n a kdp chhuak bawk. 

Thla lem tangkaizia hriain kum 
1962 July ni 10-ah thla lem dang 
CjTelstar' chu America bawkin a 
kdp chhuak leh a. He thla lem 
|diei hi chu America atanga At- 
lantic tuipui p61a radio leh T.V. 
programme thawn chhftwnna 
a^tdria hman a lo nji ta hial a. 
I^ebtar bakah hian thla lem dang 
ah tih jpawh hemi kum 
Fan kap chhuak bawk a; a thawh 
dan pawh Telstar nen a inang hie. He thla lem hi kum 
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1$^ November ni 22 abmgiii Pacific tuipui TV 
prc^noiiibe^fiiawn 

Hei^ fitla lente hi tangkai hie mah se, diiMhusam 
loHnara la awmfiat iriai. D&rkte thum chhungin lei vawi 
khai'anheichhisak ssSla. Leia a idiAwlpui awmna atanga 
ofi M dNantha hman fheih an nlQi avan^ Id pang 

Uih lama an aum iai chuan hman theih an lo va; chu 
vartgin difit htminmah inbiakpawh theih a ni lo va, a 
buaitl'dak ai^iengl#e a. Ti chuan, he harsatna sukiang 
tur hian tan an la ta dhar char a. 

'Dda lem hi a awmna a hniam chuan lei h61 thei tur 
chuan cKak taka a thl&Wh a ngai a, a awnma a sdn poh leh 
a kal ihuan a Kg;ai ihitng a. Km. 35,900-a s^nga dah tlKih 
phel chuah lei vir nialin lei a h4l thei dawn a ni. Chuml 
awmzia chu, Atzawi diimg k&wn km. 35,900-a an dah 
theih chuan lei vir nial chiaha a kal ve avanjon Aizawl 





chm^ z&wnah a awm reng dawn tihna a nih chu. ^ngki 
paWha hiAan theih tur chuan chuti ang tihla leixv awm 
hmiin sawn lo ang mai chu a tangkai dawn a rd. I^dang 
dda lem kal kawng, km. 35,900-a sflng hi 'geostationary 
orbit' an vuah a, hetiang thla lem ill 'geostationary 
satellite' an vuah. 

Geostationaiy orbit-a thla lem dahcbungcMiighlkum 
194$ khan Artiiur CQarke-a'n a tiiawnthuahalo ziak tawh 
a. Lei atanga km. 35,900 atang chuan kan lei hmun tituma 
thena hmun khat hi a lang thei a. Thla lem pathum inkdr 

hlat dan inang chiahah 
han dah thei ta ila, lei 
pum pui chu an tuam 
pha dawn tihna a lo ni 
a. Kum 1964, August ni 
19 a lo nih chuan 
America chuan thla lem 
Synom 3 chu lei vir rual 
chiaha kal ve thei turin 
^ncMnS geostationary orbit-ah 

rh iian a han ddh thei ta hlauh mai le. VSnneihthlak takin 
Japan lama khawvSl intihsiakna ropui Summer Olympic 
an nghsdi kum a lo ni hlauh bawk lehnghal a. Ti chuan, he 
thla temkid Hang hian Japan rama aninfiam lai chu America 
mipui chuan an tapchhak z&wl atangin an lo thlir thei ta 
reng mai! Hma la chho zfilin khawvgl ram hrang hrang 
ta ng r ^ifi l intdsat ^htematicMial Telecommunication Satellite) 
Corporation hial an lo din thei ta. 
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Kha wvdl htu^ inbudcpowhna thla 
ten If^lsathmasa ber'Early ffiid' 
' ehtt kum 1965 April ni 6 khan kah 
; chhnah a lo ni ta a, telephone 
channd 240 leh T.V. channel 1 a 
awm a. Kum 1967 chuan bit^lsat 
1 thla lem pathum lai Atlantic 
^pui leh Pacific tuipui chtingah 
dah a lo ni 8/ kunt 1968-ah phei 
chuan Atlantic tuipuh Pacific 
LW|ii leh India tuipui chungah 
ibil tente dhu an dah 

taa; khav^^j^ hmunhra%^i^j^i;ai||jk\^^ 

T.V. programme kap tal^ Hemi linu 

hian Intelsat IV te, Ii|telaliSPl||||^lrrtel8at V-te a htnaa 
mite thldk turin an kf^ c^||teM|^|(.Cum 1984 Idh 
a an han dah Inte^af y>'i|^a lenu^ l^i 
telephone channel 30y0^^|J^V. dumfej 12 
theita. 



Inbiidcpawhna thla lem hi ram therdchatin mahni 
puaUnahiiei ve hawk. Kum 1965 April ni 23 khan Russia 
pawhliithlatenMolniyaa kl^clihu(dca;Canada'inkum 
1972 NoArember ni^^ah Acdk dda tena kftp ddtuakbawk. 
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kjNan European Space Agency pawhin European 
Qpitminioation Satdlite (ECS) panga zet a kflp chhuak 
a, Europeram bruig hrangte leh an ^enawm ramMiddle 
EeAt 1^ North Africa ramte chu awlsam takin heng thla 
tern hmang hian ka wng hrang hranga inpa whin vdn lam 
hnlaatVvniuichuan chhawr tangkai hie. 


Thla lemie hi khawmual sipai hmun hrang hranga 
awmte chandiin inhrilh tawnna at&n te, missile phurtu 
tul hnuai lawng leh khawmuala hmtmpui inbiak pawh 
rtftn te America leh Russia chuan an hmang nasa hie. 
United Kingdom pawhin a sipai hmun hrang hranga 
aWmte inbiaJcpawhnAn thla lem a hmang bawk. America 
chuan lawng pakhat atanga lawng danga mi inbiak pawh 
nAn leh tAnk pakhat atanga tAnk danga mi inbiak nAnte a 
thla lemTaesat chu a hmang tangkai hie. Kum 1976 khan 
t^ifinriata lawng zin leh khawmual lam inbiak pawhna 
turin thla lem 'Marisat' chu a kAp chhuak a, hetiang chi 
bttwl; 'Fleetsatcom' chu tuipui sipaiten inbiak pawh nAn 


»n hmang. Kum 1981 khan European Space Agency 
ti^pttla lawnite leh khAwmual lam inbiak- 


rrTiTi,! 


Han ta^.inri^ a fiial 
'C^yirpw' chu 

diliiWnna;^dtna hin^ 



uan diHiTemte hi 


Internet hmanga khawvAl hmun hrang hranga mite 
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pi 33 khan Tiros n pawh an kap chhiiak leh a. 
|i#nll2-« an kahchhuah Tiros III pheichuan 
tu^ifiifittunga dtlichhe hlanhawm tak 'Hurricane 
hxnu chhuak a. He thiichhiain a nuai ngei hir 
iq^liSii lus thla lem hriatt!ma avang hlan an lo 
hflian a ni. Tiros III hnuah hian Tiros thla lem 
f^^yk^iai an kftp chhuak leh bawk a, thlaldk tarn tak lei 
lionah an niwn diawn a. 

America chuan Tiros thla lemho a kah chhuah hnu 
hian kum 1964 atang khan thla lem dang Nimbus a kdp 
chhuak leh a. Nimbus I chuan Hurricane thlipui tleh dSn 
chiang zdwkin a rawn hrilh thei a. Kum 1966 May ni 15-a 
a kah chhuah Nimbus II phei chuan khawv^l lum leh 
vawh dSn tldngpui a rawn hrilh thei ta hial a. Hetih lai 
hian Russia pawhin thla lem Mateor hmangin hma nasa 
tak a lo la ve tawh a. Ti chuan, America thla lem leh Russia 
thla lem atanga an thil hriatte chu inhrilh tawnin kha wv&l 
ramhrai^hranga khaw awmdiin tur tlangpui chu an hre 
Idwk thei a lo ni ta d6r mai. 

IQiawmual chanchin chauh ni lovin tuifinriat lum 
vawh ddnte feh vur awm ddnte pa wh hriat theih a lo 
ni ta. >11118 lem kan sawi tftk Mkah khan a hma aia tha 
dik iem dang ESSA teh NOAA-te pawh van sang 
boruakah dah an ni leh a. 



too, 



EM Nou 


tiUa l^mi^ phei hi chu a hmaa mite aiin an 
(;h|mgjkArig xiiwk a. Ham hrang hrangin hma 

an sdwn z61 a^ thla lem dang America kah chhuah 
GOES (Geostationary Operational Environmental 
Satellite) te, E^ope atanga an kah chhuah Meteosat 
te/ lapan kah chhuah tSMS (Geostationary 
Meteorological Satellite) te, CMna thla lem Fen- Yun 
te ]«$ a hmaa an kah chhuah dangte hmang chuan 

chuankhaw awm 

iwlPIlk tmin t^m 



dingpUi (Silt kanhie Uttek ve theiila a nlh hil' 



iUmi Ifdliing hausakna chhuitu thla lem 

TWa lem leh boruak lawng an kah chhuah tawh 

eng emaw z&t khan kan awmna lei thia lain, kan lei 
dianchin tarn tak min hrilh tho nain, ram pianzia leh 
nUnphung te, ram ngaw leh leilung hausakna chhuina atdn 
leh enkawlna at&n bika hman tur thla lem an kip chhuak 
hawk. Hetiang thla lemte hi 'Remote Sensing Satellites' 
emaw Earth Observation Satellites' tia sawi an ni thin. 

Ram thla laa, ram leilung hausakna chhui tur bika 
an Siam Landsat-1 chu kum 1972, July thla khan America 
chuan hlawhtling takin a kip chhuak thei ta a. He thla 
lem hi metre 3-a sei metre 1,5 a lian, phingphehlep ang 
thla pahnih nei a ni a. A thla pahnihte hi chakna lo 
dawngsawng tura siam an ni a. He thla lem hian thlalikna 
tha tak a keng tel bawk. Thla lem dang ang bawka hna 
thawh theih loh hun nei a nih avangin a hnuah a thlik 
turin a dang an kip chhuak zil a; eng emaw zit an kip 
chhuak tawh a ni. 


■ Landsat thla lem hi a 

awmna ngaia awm reng 
ang chi Geostationary 
satellite ang kha ni lovin 
chhim tiwp leh hmar 
ti wp tantlanga chhim leh 
hmar ziwnga lei hil chi 
'Sunsynchronous 
uadiMt satellite' a ni a, lei atanga 
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m afiiii^ Hi 
vawi 14 H'hH^diiniak 
lyUiut K ct&M aH|H 
ni M 

hlluu^ Ildia 

zui z4wi^ a Lii£awh IHla (1^ a ildcte 
hi bonmlctth ii rawn thawn i, I4i 
lajhah a kMwlpui hntan^ an lo 
4awng 0 / an lo '^record' ta thin a ni. 
Hengram thl&ta hi computer hmangin chipchiar takin a 
2 ar diaih b4kah thla]^ p^igngai aztga an »iam chhuah 
panrhle^UK^leh^raiHchanchin zir nftn a tan^cai hie. 

■■■■II^HIIIHIIIIIIHII Kum 1985 khan France 

$od(8r pa whin SPOT thla 
lem a kip 

Russia leh Japan pawhin 
anmanni pualin thla km 
an nei tawh hawk. Kum 



Sttaiyncltfoiioiis wiltllite 
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m^L India hian kum 2012 thlengin IRS thla lem s4wm 
chaang lai a kah chhuah tawh bSkah Cartosat, Oceansat, 
khRSAT te pawh a kdp chhuak tawh hawk. 

Kum 1990, January ni 22 khan SPOT-2 thla lem pawh 
kah chhuahna khdwl Ariane 4 launch vehicle hmangin 
France rama Kowrov hmun atangin an kap chhuak leh a, 
kum 1991, May thla khan European Space Agency Remote 
Sensing Satellite ERS-1 pawh kah chhuah a ni leh ta. 


Kum 1999 September ni 24 khan US Company 
pakhat Lockheed Martin chuan thla lem ram leilung thla 
chiang taka la thei Ikonos a kdp chhuak a, chumi hnuah 
chu 2 m US Company dang Digital Globe chuan kum 2001 
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OctcAier ni IS khan thlitleih C^ck Bird kftp chhuakuv a 
hnn kum 2007 Septembo: ni 16-ah dila lem dang World 
View chu a kAp chhuak leh bawk. Heng thla tern dilalAk 
te hi khawvAl hmun tinah an hmang langkai hie. 

Kutti 1976, May thla khan tida lem Lageos (Laser 
GecdynamkSatdHte)dmkiatangakm.6000]aia8Angatanga 
Id hM tuiin dah a ni & A awmna a sAn Am avang^ lei tuamtu 
boruakm a t3)uai pha dawn lo va, a rd lo berah pawh kum 
maktaduai riat zet chu kd hd thd tuia beisei a nl He thla lem 
hmanghiankhawinual aAwi zAwia a tawlh luh dAn a chhui 
Oidhdawna^cadmetetlAmtAakhawmualtavdhhldceinaw 
lin^^dng avanga ^wi Id ramche hlek pawh a d\hinchhiah 
th4'ltdtaka%vAtti!i;NM|b^ 
daian nakiiilafindii likc^nlNe 
Idiaaihujd did dAn tdn tak 


lentie 



«^tt var^g&t a diadddn Idn di^af^ borhriat a ch^ 
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Wdcfth a ^ ve rfing r^ng a. Ni chanchin zima bik at&n 
kum 1975 chhung khan OSO (Orbiting Solar Observatory) 
l^an kft^dihuak a, kum 1980 khan Solar 
thta an k^ £hht|^k leh bawk. 

innahga an thil hmuh chhuah zinga 
|Mikhat chu hmim dang atanga X-ray lo 
k ni a. )^y fildihukk tur hian boruak (gas) sa tak, a 
aDfl^wng degree maktaduai tarn tak a ngai a; chu vangin 
X-iay tichhuaktute chu arsi sa tak emaw kan awnuia arsi 
blwrr piah lam hla taka arsi b^wr dangte pawh an ni thei 
a. Kum 1970 khan SAS-1 (Small Astronomy Satellite), 
UhuTu an tih bawk chu an kSp chhuak a, a hnuah 5AS-2 
leh SAS-3 pawh an kap chhuak leh bawk a. Heng thla 
lemte hian X-ray pe chhuaktu 160 zet mai an hmu chhuak 
thei a. Heng b&kah hian thla lem dang. Astronomical 
Neitherland Satellite te, British Ariel V-te leh HEAO-] 
(High Energy Astronomy Observatory) te pawh kah 
chhuah niin X-ray pe chhuaktu 100 zet chu hmuh chhuah 
belh a ni leh ta bawk. 

X-^ay pe chhuaktute hi ngun taka an zir hnuin hmun 
diuma thena hmun hnihte chu arsi muk tak leh hipna chak 
tak mai, tftn hmaa arsi lian tak ni thin lo s&wng tS ta 
'neutron star' an ni a. Arsi thenkhat chu an lo muk Sm dm 
a, an hipna a lo chak tSk lutuk avangin anmahni atanga 
dng lo chhu ak tur pawh chhuak thei lovin an hip bet tlat 
a, chuvang chuananhmu theih lo va; amaherawhchu, an 
hipna chak tak avanga boruak an hip luh kang atanga X- 
ray lo chhuak atangchuan a awm ngei a ni tih an hre thei 
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siauiietitti^/inili>'bladchole', 4 m vuaha. Black iKde^oi 
hmidijdbthitith lazuui^liifficii^ 



CygawX;*! 

£ng zdng z&m chi ciang Gamma rays leh Infrared 
zima ati&n frila tern 4ang eng emaw zSt an kSp chhuak 
bawk. Kufh 1973-a^ an kah chhuah Eiiropean COS B 
5>ateUlte chu Gamma rays zima atdn liau liaua tih a ni a. 
Kum 1983>a America, UK teh Netherlands tangrualin an 
kahchltuafa lEAS ^nfra«-Red Astronomy Satellite) chuan 
arsi sa lutuk lam ri lovin thil sa vak loetanga §ng lo kal 
a lo a. He thla lem hian arsi Vega hual vela 

Ifrliafri htn chu a hmu dthuak a; kah solar 
system^fl d%e]fraw zat ahmti chhuedc bawk. 

Kum Ihla khan entlang 'Hubbk Space 

TbtoopapmiaiMka shuttle hhian^ ahkap dihuak a. 

lj& dangail^ bawkinksnldi ahei 
hun cti^ncMn 
Kum 
Telescop 

hmanghkmi.tfmhmaapi> ^ fcfahiar td thin, dwarf 
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planet kan tih tak Plato h&ltu thla pangana an la hmuh 
ddiuaifi beUadiett mai! 



Hubble Space Telescope 


Kum 2010 February ni 11 khan NASA chuan ni 
chanchin zir turin thla lem Solar Dynamic Observatory 
(SDO) a kSp chhuak a. He thla lem hian kum 5 chhung 
chu ni chanchin a zir dawn a ni. 



Solar Dynamic Observatory 
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Enfhlatu leh ram vtohimna ttila lem 

Vin sdnga thla lem an dah tarn tak chu mahni ram 


‘^15 


^tem) ptwKkah<lilniah a 
Ida dhtanmiddatu thla lemte hi 
(dt § 0 ^ asir 'll hie; chu vangin America leh Riissia 

efimiffildilikmkahchhtahte]^ tOnhnuaram danginan 
kah chhuah vete chanchin kimchang tak hriat a har hie. 

s^g atanga enthlatu (hla lemte'n enthlakna hna 
an thawh reng avai^in kha wvSl ram hrang hrangte chuan 
an ralthuam chh^knate leh sipai inkulhna hmunte an 
inhriatsak tawn thawkhat hie a; chu vangin an 
inhlautawnin, khawvSl a tirdlmuang zawmah dwm e. 

Kuml^Aiii^imtikl^lemkahdhhuahp^dtt^ 

Bird* an Hddd*ibttchiindN|pt<^^ tak 
it i| ifi M hain a thfaHldia kmi chuan lei lama 


- - 




mai. He 
l^aiilMim takin a 
ami pawh laser 
baiAdc. Tttnah phei hi chuan 
heng aia chai^kditg mk tdt hi an nd nual tawh ngei ang. 
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HMASAwNNA THAR 

Mihiingten thla hial an han thlen theih hnuah leh 
hlawhtling taka vAn sAng atanga lei an hAl theih tak 
hnuah chuan ngaihtuahna thar a lo piang chhuak ve 
zAl a. VAn lam leh lei lam chanchin zir mai bAkah vAn 
sAng boruakah thil zir leh enchhinna eng eng emaw 
neih an duh ta a. TAn hma lama boruak lawng an hman 
rAng rAng kha a hman nawn leh theih lo va, a dang siam 
leh zAl a ngai a; hei vang hian a sAnso a nasa Am Am a, 
ram rethei deuh tAn phei chuan thiamnain tlin mah se 
turn ve ena en chi pawh a ni lo hial a. Heti lama tin an 
lAkna leh hmasAwnna thenkhat i han thlir thuak thuak 
teh ang. 

VAnkhawhthei (Space Shuttle) 

America chuan boruak lawng hman nawn leh theih 
Siam chhuak tur chuan hma a la tan ta a. He boruak lawng 
hmingah hian 'Space Shuttle' an vuah a. Mizo tawng 
chuan 'VAnkhawhthei' kan ti a. Space Shuttle hi thil thar 
tak angin lang mah se a lo ngaihtuah chhuaktu tak chu 
Austria mi Eugai Sanger-a a ni a; kum 1930 bAwr vAl daih 
tav^h khan hetiang hmanga mihringin vAn sAng atanga 
lei an hAl dAn tur a lo hmu lAwk tawh tlat mai. 
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America-in Space Shuttle Siam tuma tan a ISk tak 
takna chu kum 1969 kha a Richazd Nixon-a President 
nih hun lai kha a ni a. Atirah chuan chhdwng hnih neia 
Siam turn a <ii a. An ruahman din chnan hang chhiwng 
hnihahte hian a khalhtu an awm ve ve ang a, a chhiwng 
hnuai za wk diuan a chhiwng chung za wk diu vin singah 
a han hnuah lei linu^ a In ktr ang a, a chhi wng chung 
ilaMkOrbiter chuan lei hilhv an duh hun hunah Idah an 
rawn him Idi maj dawn a ni: Amaherawhchu, chuti ang 
han dam tur diuan a huaiddak bikah sum sin a tarn lutuk 
dawn avangin a chhiwng hnuai zawk atin chuan mihzing 
chuan lohna rocket pingngai hman an titlu ta zawk a. 

Orbiter hi a sei ziwng ft 122.5 a ni a, a thla phaih nen 
a hlai ziwng ft 78 a hi thung. A hma lamah hian mi pasarih 
an chuang thei a, cha W chhumna te, inthiamate leh mutnate 
a awm vek bawk. Orbiter-ah hian thla lem leh thil dang 
phurhna tura Siam a sei ziwng ft 60 leh a vang zawng ft 15 
a awm bawk a; chumi chhungah chuan thil ton 29 laia rit a 
phur Ihei a ni. Hemi hmang hian thla lemte phurin vin 
sing boniakah a han dah diei a, thla lem hman tlik tawh 
lohte leh Siam that ngaite pawh han lain Ihiah a rawn phur 
ddi the! bawk. Qtbitet hi vawi khatmai rd lovin vawi za 
la! hman nawn dteh tura ruahman a ni a. Iblawhlhidhna 
pihgngtda kin dluai^ang nud hian vin sing boruakah 
han ihUlwkinteialianlo lir Idi dwi a ni. Hengzawt^zawng 
iVii^hian vtn dbig zhiman pavdi zaa sawmkua laiina 
Hdlodim did 4a a; Imna hmasiwnna kawngah rahbi 
pawimawhidca krhi^ taarii. 
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Space Shuttle hmasa her Columbia chu kum 1981 
April ni 12 khan Cape Camaveral atangin hlawhtling 
takih an Up chhuak ta a, an kah drhuah atanga second 
122 hnuah, km. 46-a sSnga a awmin a booster rocket 
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a ^tltenin rodcel Ixmiakah 

a k(Ungral ve a; 1! dhKiitiiir ^ 

ta Af vawi^lii vlb»ial^)|||iii\galel «h^ 

A|^i^jil»|^^whihe9iM laag fitUito Muh a h> turn 
tidsKh (tiium 

Dfrfsi fiuii hi dtuan xx(i ^ an chuaiig% space 

hi h«toi 1991 Novemher ni 12<«h 1962 

Mam^ nl 2Z, June ni 27 leh November ni ll-^ih te an kAp 

dihai^y:iba\«lc. 


America dKuan kum 1983 April ni 4-ah Space buttle 
ChidSsnger4k8pchhualdn, hemi kum v^kjii^ 
Clv^diiail^Sal^pc^ OtutadniangS^yliide- 

i chn Atheiica hmeiehhe zinga space shuttle hiramga vAn 
sihig ^hmasa her a lo ni a. Kum 1963, August ni 30-a 
(^llenger 5-a chuang Guion S Blueford-a chn America 


mihdng vftnkhawhthei hmanga v8n sdng zin hmasa 
ber aluftii ve Idi a. Challenger hnuah hian space shuttle 
dang CMsCovfiy leh Atlantic pawh kah dihuah an ni leh 
a.Jitaia M hum 1965 October id $ khan kah dihuah 
^ «? -. ‘t|^lii^Slalqpawh^giblk6i^ 

ijdieih lohtuca |ha vtn 
I. Kum 1964 April Ml 



Idiumt^^aoe Mlde Iwnangin thla km, 'Solar Max' chhe 
tawh an h6lt siant ^ .a. Humi^^am tha tur hian space 
slmt^ aianga dhhiaiidn^dirldu 6 khjadimte 44 c^^ 
fuihanMiNha. Kmn 1964 November ttik Idum ^ce 
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shuttle hmang bawk hian thla lem pahnih Palpa B-2 leh 
Wester-6 khSwl tha lo lai hlawhtling takin an han siamtha 
leh bawk. 

Kum 1986 January ni 29 khan America van lam 
programme-ah vSnduaina rapthlak tak a lo thleng tlat 
mail Space Shuttle Challenger chu an kah chhuah atanga 
second 75 lekah a puak darh ta vek mai a, a hrilhhaithlak 
kher mai. A chhimga chuang mi pasarih an boral vek a; a 
thi zinga pakhat phei chu zirtirtu hmeichhia Meauliff-i a 
ni nghe nghe. He thil rSpthlak tak lo thleng hi America 
chuan pawi a ti tak zet a. Kum 25 chhung zet van s^ng 
lama hmasdwima kawng thui tak an lo zawh tawh hnuah 
leh he space shuttle hmanga vawi 24 lai an zin tawh 
hnuah suangtuah lawk loh ang takin he thil hi a lo thleng 
ta a ni. He vSnduaina rapthlak taka thi ta mi pasarihte hi 
America chuan mi huaisen, ram tana nun peah a puang 
a. He thil thleng avang hian N ASA-a he space shuttle kah 
chhuahnaa an hotu lu ber Mr. Jessi Moore-a chu kum 14 
lai vSn sSng thlSwk mi lo ni tawh Vice Admiril Richard 
Truly-a an thlaktir ta a ni. 

America Space Shuttle Challenger thlak turin Space 
Shuttle Endeavour an siam leh ta a. May 1991 khan 
hlawhtling takin an kSp chhuak leh a. A hnuah pawh 
space shuttle hrang hremgte hi vawi eng emaw zSt an kSp 
chhuak leh bawk. Space Shuttle-te hi vSn sSng boruaka 
mihiing ngei chuanga thil han zir nSn te, thla lem leh 
entlang han dah n^ te, space station dinna tur chSkkhai 
phurh choh nin te a tangkai &m #m a; thlawhtheihna ang 
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maia lei hdltu orbiter hi hman nawn z61 theih a nih 
avangjn a s^nso pawh a ziaawm hie. 

Thil a kal tluan viau lai pawh hian vanduaina hi a lo 
thleng leh zauh thin. Challenger-in chhiatna a tawh atanga 
kum 17 hnuaah v^duaina a lo thleng leh tlat mai. Space 
buttle Columbia chu January ni 16 2(X)3 khan a vawi 28- 
na atAn kah chhuaha ni a. He space shuttle-a chuang mi 
pasaiih zingah hian India mi America-a awm ta, Kalpana 
Chawla pawh a tel ve a. Ani hi Aerospace Engineer a ni a. 
Columbia hian tluang takin ni 16 chhung lai lei a h§l a, a 
chhimga chuangte pawhin an thil zir tur hrang hrangte 
tluang takin an zirin an ti thei a.Amaherawhchu 
vSndaaithlak takin a lawn k!r lamah lei tuamtu boruaka a 
lo Itihin February ni 1, 2(XB khan a keh darh ta hlauh mai 
a. America rama Texas leh Louisiana v31ah a tla darh ta a, 
a chhunga chuang mi pasarih pawh an thi vek a. 
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Columbia vSnduaina avang hian space shuttle 
programme pawh an chawltir ta rih a. Vanduaina an tawh 
chhan te chhuiin him zawka siam dan te an ngaihtuah bawk 
a. Kum hnih hnu July ni 26, 2005 khan Space Shuttle Discovery 
ankSpchhuakleh a. Huang takin a chhunga chuangte pawhin 
van sangah hna an han thawk thei a. Khaw that tawk loh 
avangin a lo ktr him tux ni hniha an tihtlai hnuah August ni 6, 
2005 khan him takin leiah an lo kir leh ta a. 

Space shuttle hi a tir atangin vawi 135 an kap 
chhuaka, van lam chanchin zirna leh van sanga thil hrang 
hrang zir nan a tangkai hie. Turn hnih vanduaina tawkin 
mi 14-in nunna an chan thung. Kum 2011 July ni 8 khan 
Atlantis an kap chhuak leh a, hnuhnung ber a ni ta rih a 
ni. Ti chuan kum 2011 August ni 31 atang khan space 
shuttle programme chu tihtawp a ni ta a ni. 

Space shuttle hi van sanga thil zir chianna space 
laboratory, Spacelab an tih mai phurtu atan an hmang 
tangkai hie bawk. Kum 1983 November ni 28 khan 
European Agency kut chhuak Spacelab chu America 
chuan a Space shuttle hmangin a kSp chhuak a. He 
spacelab-ah hian America mite bSkah West German 
Scientist Ulf Merbold-a a tel ve nghe nghe. Enchhinna chi 
hrang 70 zet an han ti a; leia chawhpawlh theih loh thil 
chi hrang hrang chawhpawlhin thil thar an siam chhuak 
a, an enchhinna kawng hrang hrang a hlawhtling hie. He 
Spacelab hi v&n s^tng chawlhhmun dangte ang lo takin 
Space shuttle-in a phur a; an thawnchhuah hmasak ber 
hun chuan vSn s3ngah ni 10 chhung lai an han thang a. 
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Kum 1983 Novmber ni 28 atanga kum 1998 April 
thla tleng khan vawi 25 lai spacelab hi space shuttle-in a 
phur a, scientist-ten tei hipna tldmna hmunah thil tarn 
tak an han zir ^tei a ni. 

Vin sAi^ ttiil zima hmtm ^Skylab' 

Spate shuttle hmanga vdn sdnga thil han zir thei 
ta chu a lawmawm hie nain duh thu a la sftm tawk chiah 
lo vsk'^ chu vangin, rei deuh zawk an cham theih ndn 
van sAng thil zima hmun 'space station' din dAn kawng 
a ngaihtuah bawk a. Chuti anga thil zirna hmun tur a 
Siam hmasa ber chu Skylab a ni a; Saturn V rocket 
chhAwng thumna tihdanglam a ni a> He Skylab hi a rit 
hie; ton 75 laia lit a ni a, a sei zAwng pawh ft 82 a tling 
hial a. A lian lai hawlhtlangin ft 21.5 a ni a/ a chhtmga 
chuangte hnathawhna pindAn leh chAnna pindAn a awm 
hrang a, boruak lawng dang nena inza wm thei tiura siam 
a id baWk. 
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3cylab-ah hian thil zima hmanrua chi hrang tarn tak 
a awm a, lei lam thllma leh ni thlima entlang tha tak a 
awmbawk. 

Klim 1973, May ni 14 khan Skylab pakhatna chu Saturn 
V rocket hmanga kahchhuah a ni ta a. Qiu rocket chhSwng 
chung ber chu Skylab chu a ni nghal mai a. Ti chuan a 
chhdwng khatna leh a chhSwng hnihnate chuan a chh^wng 
thumna Skylab chu lei h^l turin vSn singah, a h^l kawng 
(orbit)-ah a han nawr chho ta a; amahera whchu minute khat 
Idc hnuah ni sa laka vengtu kS wr chu a thlawn ta mai a, chu 
b&kah ni &ig chakna lo dawngtu (solar panel) pakhat chu a 
tiilawn tel lehngbal a, a buaithlak hie. Ti chuan, a kSwr a 
dihiat avang leh sorlar panel pakhat a thlawn avang chuan 
a chhung pawh a siin a chhungah kiwlphetha pawh 
dulUbusam a awm thei ta lo va. Hemi avang hian a tOk maia 
slg/'lab han dawh tura mihring thawn an tiun pawh chu 
(hulhirv ni 11 hnu daihah Apollo boruak lawng hmangin 
Charles Conrad-a leh a thiante pahnih chuan an han thleng 
ta a. An hmanraw kente chuan solar panel siam tha tur leh a 
chhung sa lutuk tidai tur chuan pawn lam atangin theih 
t&wp an chhuah ta a. Conrad-a te, Paul Weitz-a leh 
Joseph-ate chuan fimkhur takin skylab chhung chu an lOt 

ta a. A chhung chu a lum hie a, ni sain a em sat lutuk loh nSn 
engemawtitalakhuhd^andaptaa. An khuhzawh chuan 
electric lam siam that hna chu an thawk leh ta char char a, 

harsa tak Idi hlauhawm tak kllrah engtin tin emaw an Siam 

tha thei ta hr&m sl, siamthat hna a thawh zawh chuan an 
thaw huai a, thlamuang takin an awm ta a. 
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3cylab hi hbi hmaa boruak lawng an siam tawh 
zawng zawng aiin a changkdng a, a chuan pawh a 
hahdamthlSk hie. Mut bu (sleeping bag)-ah an mu a, a 
chhungah hian rihna an hloh vek avangin khum hran a 
ngai lo va, a chhung boruakah chuan an 18ng mai a. Qiaw 
chi hrang hrang an ei a, an duh leh an chawhpawlh a, an 
chhuang lum a, an duh leh an tidai a. An zun leh §kte 
pawh tUkna lam tur chuang a awm loh avangin thli 
hmangin an paih chhuak mai a. 



Skfkb<tihiiiig 


Ni 2S chhung an ch&m chhungin rihna hlohna 
hmuna an awm avangki an taksa chhungah n^\awng a 
i1ie3t kh ndh loh ligun takin an 2 ar a. An liing te, dhrftwlte 
leh an iuhte an^ hma at chuan a chak lovin an thisenah 
pawh danglantna a aWm a. A takin an adnga doctor 
awm Kerwin<^a chhan an taksa danglam din hi a zir 
ngau^ hie. %ylab-a an diam chhimg hian an tihr^wl 
tihchak ndn thirsakawr ai^ Siam hmangin an iittawizawi 
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a. Rei fe an chSm hnuah lei lamah an lo kir leh a. Leia an 
lo ktr hnuah, v&n sSng an han awm avanga inchhuanlam 
tur an nei 16m lo va. 

A turn hnihnaah chuan Alan Bean-a, Jack Lousman-a 
leh Owen Garriott-a te chu an han zin ve leh a. Anni hian 
vSn s6ng natna (space sickness) vein an lu a hai a; 
mmahsela, rei lo teah a reh leh ta hlauh a. Ti chuan, 
Garriott-a leh Lousman-a phei chu darkar ruk leh a chanve 
chhung zet skylab pawnah chuan chhuakin ni thll latu 
thlaldkna roll film thar an va thun a, ni s6 avanga skylab 
chu a sat lutuk loh nSn a hmaa an khuhna aia hlaiin an 
khuh ta a; a hma aiin a dai nuam ta a. 

Enchhinna mak tak mai pakhat an tih chu America-a 
high school zirlai pakhatin a rawt a ni tlat mai. Maimawm 
pahnih an keng a, an ril zam dan an en a. Maimawm 
pakhatna 'Arabella' chuan a tirah chuan a ril zam a harsat 
hie a; mahse rei lote hnuah chuan eng tin tin emaw a zam 
thei ta hrSm a. Maimawm pahnihna 'Anita' thung chuan 
rihna hlohna hmun chu a lo nel hman tawh a, harsatna nei 
lovin a ril chu tha takin a zam thei ta mai a. 

A hmaa Skylab-a mihring chuangte khan ni 40 
chhung zet rihna hlohna hmunah chuan harsatna nei lovin 
an awm thiam tawh a. Tfln tuma mite phei hi chuan a 
hmaa zinte aiin insawizawina tarn zawk an nei a, hna 
pawh an thawk nasa hie. Ni 59 chhung zet an ch6m 
chhunga an hlawhtlinna avang hian a hnua zin lehte phei 
chu ni 84 lai chfim tura tih an ni ta a. 
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A turn thumnaah chuan Gerald Carr-a, Edward 
Gib8on*a Idti William Poque-a te an thawn ve leh a. 
Anniho hi an vSn sling vawikhat zinna a nih avangin a 
tirah chuan an lu a haiin an luakte a chhuak a; 
amaherawhchu/ mi dang ang bawkin an awm rei deuh 
hnu chuan chung an harsatnate chu a kiang ve leh ta mai 
a. Ni ruk an cham hnu chuan Gibson-a leh Poque-a te chu 
a chhimg ata chhuakin ni thlima entlangah chuan film 
thar an va thtm ve leh a, radar antenna pawh an va siam 
fha bawk a. Hetia skylab-a an cham chhung hian simeikhu 
Kohoutek an hmu a, chu chuan an hlawhtlinna a tizual a. 
Ti chuaa February ni B, 1974-ah hlawhtling takin lei lamah 
an lo kir ve leh ta a. 

Sky lab-ah hian enchhinna tarn tak an ti a^ a tang^i 
hie. Lei h^ma avanga kan chawhpawlh theih loh tui leh 
hriakte hi awlsam takin skylab chhungah chuan a 
chawhpawlh theih tlat mai a« chu bdkah thil dang tarn 
tak leia siam theih loh thil fangkai leh dia zawk a siam 
theih datbawk. Heng an thU zir zawng zawng atang hian 
vdn sSnga thil siamna hmun pui din a nih dan tur leh a 
tangkai ddh tur thil tarn tak an hre chhuak chho zil a. 

Kum 1973 leh 1974 chhung khan ^ylab-ah hian 
Apollo Command Module hmangin mihring turn thum 
an inthawn a. Space Shuttle programme avangin tiama 
ngaihthah a ni chho ta a. Han chei thata, la hman z&l an 
rilxflklaiin kum 1976 khan lei a h61na lo hniam thlain lei 
hiamtu boruakah a keh darh ta a, a keh them thenkhat 
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chu Australia khaw thlang lama te pawh a tla a, Ti chuan 
Skylab programme pawh chu a lo tawp ta a ni. 

V&n s4nga intawhna 

America leh Russia chuan vSn sSng boruakah an 
boruak lawng inzawmtira, intawh dan kawng an dap a. 
Heti anga intawhna hi tdn hmaa la awm ngai lo a nih 
avangin a pawimawh hie a; an ram pahnih inkSra 
inlaichinna tha zawk leh vSn sSng lama thawhhona tha 
zawk thlen theitu pawh a nih ngei a beisei awm hie a. An 
boruak lawng siam ddn a inan loh avangin vSn sSnga 
inzawm tur chuan eng eng emaw tihdanglam hlek hlek a 
ngai a. A chhunga chuangte pawh vkn s^nga thil tiho tur 
an nih avangin tawng an inhriat tawn a ngai a; chu vangin, 
tawngte an zir hovin thil tul dang eng eng emaw an zir 
l&wk diam a. 

Kum 1975, July thla chuan Apollo boruak lawng, 
mi pathiun phur chu Cape Canaveral atangin kah chhuah 
a ni ta a, Russia boruak lawng Soyuz pawh Russia ram 
atanga kah chhuah niin vlin sangah an inzawm ta a. Ti 
chuan, boruak lawnga chuangte chu intlawh tawrun ni 
hnih chhung zet an awm ho va, chumi hnuah chuan 
inthenin an boruak lawng ve ve hmang chuan lei lamah 
an lo kir thla leh ta a. 

Russia vin s4ng thil zima hmun 'Salyut' 

America-in s4ng chawlhhmun a buatsaih Skylab 

ang chi bawk hi Russia chuan a nei ve a, a hmingah 
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'Salyut' an vuah a. Skylab nen an inang viau nain a t§ 
zawk a, a sei zSwng ft 39.3 a ni a, a iian lai ber pawh 
hawlhtlangin ft 13 a ni a. Skylab ang bawkin Salyut hmang 
hian vSn sSnga rihna blohna hmuna mihringte taksa awm 
d&n te, thil Siam d&nte an zir a; lei lam leh v&n lam 
chanchin zima at^ pawh an hmang tangkai hie. 





Ameiica>in Skylab a kah chhuah hma kum hnilv kum 
1971, April thla khan Russia chuan Salyut 1 a kSp chhuak 
a; amaheirawhchd, he chawlhhmtina chSwl tura boruak 
lawng an kah chhuah nen chuan an inzawm thei ta tlat lo 
mai a. A hnuah chuan mi pathum chuanna boruak lawng 
dang Soyuz II chu an thawn leh ta a; hemi turn hi chuan 
an han zawm thei ta a. Ml 23 lai Salyut l*ah chuan an han 
ch&m a. Amahemwhchu, an lo k!r leh lamah rin loh takin 
vftnduaina rdpthlak tak a thleng ta tlat mai! Leia an lo k!r 
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leh chu hlim taka lo hmuakin a chuanna boruak lawng 
chu an han hawn nak chuan an pathum chuan an lo thi 
vek mai a, a hrilhhaithlak We. Ti chuan, an thih chhan hi 
ngun takin an chhui nghal a. A tirah chuan, vkn sSnga an 
cham rei avangin an nunnain a tlin lo niin an ngai her a 
Nimahsela, chik zawka an chhui hnuah chuan an chuanna 
boruak lawng chhunga boruak nemna (pressure) chu lei 
lama an lo Idr laiin a chhe ta tlat mai a, chuvang chuan an 
thi ta niin an ngai. 

Soyuz boruak lawngah bawk Wan Komarov -a khan 
vSnduaina a lo tSwk tawh a ni a, hetia mi pathum tWhna 
rdptWak tak a lo tWen leh tSk avang Wan ngun zawkin 
an Siam tha ta a, mi pathum ru lovin mi pahnih z61 chuang 
tawh tura tih a ni ta nghe nghe. 

Kum 1973-a vSn sSng chawlhhmun Salyut 2 an kah 
chhuah pawh v&n sSnga lei a h§l tawh hnuin a keh chhe 
leh Wauh mai a. A kum leh July 1974-ah chuan Salyut 3 a 
kap chhuak leh ta a; hemi turn hi chuan an hlawhtling ve 
ta a. Salyut 3-a chuang Pav^l Popovich-a leh Yuri 
Artyakhin-ate chu Russia mite zinga vSn sang 
chawlhhmuna tluang taka zin hmasa ber an lo ni ta a. 
Salyut 3 W ram v^nWmna leh ram entWSkna lam at^na 
hman ni deuh berin a lang. Hetiang bawk Wan a hnua an 
kah chhuah Salyut 5 pawh hman a ni leh a; mihring an 
chuan tawh loh hnu pawhin lei lam atangin an enkawl a, 
enthlSkna hna a chhunzawm z61 nia hriat a ni. Salyut 1, 
Salyut 4 leh Salyut 6 te erawh chu tWl zima atSn liau liaua 
hman a ni thung. 
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Ram dang miten 'Salyut' an tlawh ve 

Kum 1975 khan Soyuz 17 boruak lawnga chuangte 
chuan Salyut 4 an han tlawh a, thla khat chhung zet an 
hanch4ma. Hemi kum v^khian Soyuz 18>achuang Pyotr 
Klimuk-a leh Vitaly Sevartyanov-ate chuan Salyut 4 hi 
an han tlawh ve leh a, ni 64 chhimg zet an han cham ve 
leh a. Kum 1977 December thla khan Yuri Romanenko>a 
leh Georgi Grechko-ate chu Soyuz 26-a chuangin Salyut 
6 an han tlawh a, ni 96 chhung zet an han cham a. Hetia 
an ch4m chhvmg hian lei lam atangin mi dangin turn hnih 
zet an han tlawh a; thil mamawh eng eng emaw an han 
dah a. Jum hnihnaa tlawhtute zingah hian Czechoslovakia 
mi Vladimir Remek-a chu tel vein Europe ram atanga 
v4n singa zin hmasa ber a lo ni ta a. 

Kum 1978 June thla khan Vladimir Kovalyonok-a 
leh Ale)(ander Ivanchenkov-ate pawh ni 140 zet chdm 
turin an thawn ve leh ta a. Hetia an chSm chhunga 
aiunahni tlawhtute zingah Europe mi pahnih : Poland 
mi Miroslaw Hermaszeviski-a leh East German mi 
Sigmund Jahn-ate an tel ve leh a, enchhiima hna tarn tak 
an han thawk a, Kovalyonok-ate thian dim chu thla nga 
chhung zet an ch4m hnuah lei lamah an lo kir leh ta a. 
Daktor-ten an taksa awmd4n ngim taka an zir hnuah diat 
lohna an hmu lo va, hun rei zawk pawh v4n s4ngah 
mihringte kan nung thei ngei a ni tih an lue duang ta a. 

Kum 1980 khan mi dang pahnih Lecmid Popov-a 
leh Valery Ryumin’-ate ehu ni 185 lai v&n s4ng 
chawlhhmim Salyut 6-ah an han chdm leh a. Hetia an 
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ch&m chhunga aninahni han tlawhtute zingah hian 
Hungaria mi te, Vietnam mi te, Cuba mi te, Mongolia 
rama mite leh Rumania mite an tel ve leh a. Kum 1980 
khan boruak lawng Soyuz pawh tihdanglam niin a 
hmingah Soyuz T vuah a ni ta a, mi pathum an chuang 
thei ta bawk a. 

Kum 1982 khan Salyut 6 thlak lurin Salyut 7 chu 
kah chhuah a ni leh a; a hmaa mite aiin changkSng za wka 
Siam a ni a. Heta chuang Valentin Lebendev-a leh Anatoly 
Beravox-ate chu he vSn s^ng chawlhhmunah hian thil 
zirin ni 211 lai an han thang a, December ni 10, 1982 khan 
him takin an lo kir leh a. A hma a vSn sSng zin tawhte 
aiin an chdm rei hie. Svetlana Savitskaya-i pawhin he 
chawlhhmun hi Soyuz T-7 hmangin kum 1982 August 
thla khan an han tlawh ve a; Russia hmeichhe zinga v^n 
sdng zin pahnihna a lo ni ve leh ta a. 

Kum 1984 April ni 3 khan 
India mi Sqn Ldr. Rakesh 
Sharma-a pawh Russia mi 
pahnih nen boruak lawng 
Soyuz T-11 hmangin Salyut 7 
hi an han tlawh ve ta a; India 
mi vSn sSng zin hmasa ber a 
lo ni ta a ni. VSn sSng 
chawlhhmuna a awm lai 
hian, khatih laia India Prime 
Minister Pi Indira Gandhi nen 
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minute 10 chhung zet an inbia a. Svarma hian Pi Indira 
Gandhi zawhna chh^ngin, "Vdn s^g atang chuan India 
ram hi a lo mawi her mai/' tih a sawi nghe nghe. Ni 8 
chhung zet an ch&m hnuin him takin an lo k!r leh ta a. 

Saly ut 7 hi kum 8 leh thla 10 chhungin borual la wng 
hmangin vawi sSwm laiitlawh a ni a. Kum 1985 February 
ni 12 khan mihting tlawhtu an awm loh laiin khdwl 
hmanga biakpaWh theih lohvin a awm ta thut a, a kh&wl 
zawng zawngin hna a thawk lo tih hriat a ni ta a. Ti chuan, 
hemi kum vdk June ni 6-ah Russia chuan a boruak lawng 
Soyuz T-B chu kdp chhuakin Salyut 7 siam tha tur chuan 
Vladimir Dzhanibekov-a leh Georgi Grechko chu a han 
tir a, vdnheihthlak takin an han siam tha thei hlauh mai a; 
v&n sing boruaka thil kah chhuah siam that chhinchhiah 
tlak leh mi beng verb ber pdwl a ni dwm e. 

Hemi hnu hian Soyuz T-15 hmangin mi pahnih 
Leonid Kizim-a leh Vladimir Solovyov-a te tirh an ni leh 
a. Ann! hian March ni 18, 1986-ah Russia vSn sdng chawlh 
hmun Mir an siam mek chu tlawh hmasain, 51 dawn lai 
an chdm hniiin May ni 6-ah Mir chhuahsanin km 2500 
zeta hlaa awm Salyut 7 chu ddrkdr 29 chhungin an thleng 
thei a. Salyut 7-a hmanraw 20 zet thlawnhiMr station-ah 
an a, a vaiin kg 400 vSl zeta rit a ni a. Mir station-ah 

hian enchhinna eng eng emaw an tih hnuin lei lamah an 
lo kir ve leh a. 

Ti dman, Salyut 7 chu statkm 

lamah lilru sAwr bing a lo ni ta a. lCtuM99^4¥bruary ni 
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7 a lo ni a, Salyut 7 chu lei a helna atanga lak thlak a lo ni 
ta a ni 

V&n s<lng chawlhhmun 'Mir' 

Kum 1986 February ni 20 khan Russia chuan van 
sSng chawlhhmun thar 'Mu' chu lei hdl turin a han dah 
leh a. He chawlhhmunah hian a rualin boruak lawng 
paruk lai an turn thei a, a hmaa mite ai chuan a hrawl hie. 
A nihna takah chuan Mir hi thla lem kan tih chi tho kha a 
ni a. International Space Station din a nih hma chuan thla 
lem zingah a lian ber kan ti thei ang. 



A hmaa kan sawi tawh angin kum 1986 March ni 
13-ah Russia mi pahnihte chu Soyuz T-15-a chuangin a 
tfik ni 14-ah Mir-ah hian an han turn a. Hetia an turn lai hi 
T.V. hmangin mi tarn takin hmuhnawm ti takin an lo thlir 
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thup a. Soyuz-a chuang Leonid Kizim-a leh a thianpa 
Vlanmir Soivyov-ate chuan enchhinna tarn tak neiin 
chawlhhmun dangte pawh an pakai a, kum 1982 April 
thlaa an din tawh Salyut 7 pawh an va tlawh ve a. Ni 50 
lai an thang hnuin hlawhtling takin an lo k!r leh a. Russia 
mi hawk Yuri Romanenko-a pawh Mir chawlhhmunah 
hian chawlhkar 35 lai a ch&m hnuin kum 1987 October ni 
2 khan him takin leiah a lo kir leh a; a hmaa mite khtimin 
a chSm rei hie a. Mir-a cham rei ber chu Valeri Polyakova 
a ni a; ni 437 leh dSrkdr 18 lai a chSm a, mihring zinga 
van sang boruaka cham rei ber a ni. 

Mir hi vln sdnga him rei zawk thil zir theihna atana 
sitm a nih angin van sang boruaka lei hipna tiamna 
hinum leia tiiil nungte leh mihring nunphung zir nln te, 
van lam chanchin leh kha w a wm dan zir ndn te hman a ni 
a, a tangkai hie. 

Kum 15 chhung zet van sdnga atanga lei a hdl 
chhung hian an hmang rim hie; kum 12 leh thla 6 chhung 
chu mUuingin an luah a ni. Russia ta ni mah se, Russia 
hlanramdangtanahawngzauhlea, America phei chuan 
a hmang rim hie. Kum 15 chhung hian mi 104 laiin an 
han tlawh a. Russia boruak lawng Soyuz hmangin vawi 
39 an tlawh, America Space Shuttle hmangin vawi 9 a han 
tlawh bawk. Russia leh America mite bdkah ram dang 
mi 18 laiin Mir hi an tlawh ve a ni. 

Kum 2000 April ni 4 khan Soyuz TM-30 boruak 
lawi^ chu kah chhuah a ni a. He boruak lawngah hian 
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Sergei Zalyotin-a leh Aleksander Kaleri-a an chuang a, a 
siam ihat ngai lai te han siam thain, thla hnih lai an han 
thang a. Russia pawhin han chei that leha hman 
chhunzawm z§l a duh viau laiin, a aia changkSng zawk 
International Space Station siam turin ram dangte nen 
tanho an lo turn tawh bawk si a, sum lamah harsatna a 
awm bawk nen Mir chawlhhmim chu tihtS wpa, lakthlak 
a titlu ta a. Ti chuan, kum 2011 March ni 21 -ah lei a hfilna 
afanga lei tuamtu boruakah a tahtawla lAkthlak a lo ni ta 
a. Ti chuan, March ni 23-ah boruaka a kSng bSng chu 
South Pacific tuipuiah a tla ta a ni. 

Mir chawlhmun hi thil zirna atin a tangkai mai 
bdkah International Space Station dinna atSna kawng 
sialna pawimawh tak a lo ni reng mai. 

International Space Station 

Kum 2011 December thlaa an zawh fel tak 
International Space Station hi khawvfel ram thenkhat 
tangrualin an siam a ni a. Lei chung km 370 atangin lei a 
h§l a. Thla lem p^ngngai ang thovin lei hel mah se, 
mihringte van sSng boruaka rei tak thil zira an awm 
theihna tura ruahman a nih avangin van sang chawlh 
hmun (space station) tia vuah a ni. 

He International Space Station dinna tura hmanrua 
hi kum 1988 November ni 20 khan van sSngah an han 
chho tan a; US Space Shuttle te, Russia boruak lawng 
Pro, ton te leh Russia Soyuz rocket te hmanga dah chhoh 
a ni a. Russia sorkSrin ama puala Mir 2 space station din 
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Ifltenutiofuit Space Station 

a turn atek te, America pawhin Freedom space station din 
a turn te Idb European Space Agency-in Colund^us a lo 
ruahman mOkte chu inthuruala kaika wpin he Inemational 
Space Station dinho turin hma an la ta thung a ni. Tichuan, 
he vdn sftng cha wQi hmun dinnaah hian ani pathum bdkah 
Japan Aerospace Exfrforation Agency leh Canadian Space 
Agancy kh r«mi dang thenkhat an tel ve bawk a. A sOnso 
hi tOn hma lama space station aiin a sdng Idwt lak a, US 
dollar tMklehdingAwn 150 man hu vOla chhOt a ni. 

He station din chhung hi kum 13 lai a ni a, a s&nso 
pawh a tamin Russia chawlhhmim din Mir ai pawhin a 
lot li laiin a lian a. A chhtmg boruak pawh thlawhtheihna 
Boetog 747 chhung ang vOIin an tiumun a, hahdam takin 
a chhungah rd tak thil zira awm theihna tur a ni. Tha 
ItfuiatdnisDiar panel hmangan! zuitgdiakna adawnchu 
a hmat^ ber a; a HSralvkum 2016 thleng hman tura an 
ruahman chu kum W20 emaw 2028 thleng pawh hman 
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theih a ni mai thei. Thenkhat chuan hetiang space station 
sdnso tain lutuk din hi an hnial kalh ve bawk. 

International Space Station hi vSn sSng boruakin 
mihring leh thil nung dangtea nghawng a neih dSn leh an 
hrteelna a khawih ddn zima atdna tih a ni denh ber a. A 
bIkin thla leh sikeisen chanchin zir tura kawng hrang 
hranga lo inbuatsaih Idwkna atSna tangkai tura beisei a ni. 



Aitronaut-*te International Space Station-ah 

Kum 2012 chhung khan boruak lawng Space X 
Dragon chu turn thum lai kah chhuah niin. International 
Space station-ah thawn chhoh a ni a. He space station hi a 
la tangkai dawn chauh a ni. 

Expedition 36 

, International Space Station hi member ram hrang 
hrangten an llawh deuh reng thin a, enchhinna hrang 
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hrangte an ti thin a ni. Expedition 36 hi May 13, 2013 
atenga September 11, 2013 chhtlng awh t(tra tih a ni a. 
Inteniational Space Stations mihrixig an thawhte hian thil 
chi hrang hrang an zir ang ^ Space Station afanga dihixakin 
v&nsdngbQruakahankal leh d&wnanL Athawhkhatnaah 
Baihanur Coamodrome, Kazakhstan a(anginSo)ruz TMA- 
08M hmangin March 28, 2013 khAn mi padnim Pavel 
Vinogradov (R^88ia), Alexander Misurkin (Russia) leh 
Chris Cassidy (USA)-te an diawn cMu> phawt a, a hnu 
May 28, 2013>ah Soytiz TMA>09M hmangin Karen L. 
Nyberg (USA), Fyodor Yurchiklrin (Georgia) leh Luca 
Parmitano (ltaly)>te an thawn ve leh a, an vaiin paruk an 
ni ta a. A thleng hmasa pathumte hi September 11, 2013- 
ahbawkk^ lokir leh tOra tihanni a, a hnuhnungpadtum 
hi November 10 hmaa lo kir leh tik an ni thung. 

Aw le, vAnsAhga hma lakna pawimawh tak takte hi 
chipchiar takin kan saw! seng lo va; amaherawhchu, 
keirdn kan ngaihven vak loh lai hian kawng hrang hrangin 
khawvAl ram hrang hrangin vAn sAng lamah hian tan an 
la reng tih erawh chu kan hriat a tha Awm e. 
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lam hun kan kai hnu leh tOn hma lam pawha 
mihring rilrua lian tak pakhat chu 'mihring dang an awm 
ve ang em' tih hi a ni a. Scientist-te chhflt dSnin he kan 
awmna thlasik kawngah ngawt pawh arsi tlOklehdingS wn 
za aia tarn an awm a, Chung zinga tarn tak chuan kan ni 
angin hdltu planets (exoplanets) an nei ve a. Chung arsi 
sdngah chuan kan ni ang tiat arsi tarn tak an awm a, chung 
arsite chuan an planet zing rau rauah pawh kan lei leh ni 
inhlat dSn nena inang an neih ngei rin a ni bawk. 
Engkimah inang vek lo mah se nunna awm theihna tSwk 
tur chu a awm thei ngei ang. Scientist-te chuan chung lai 
hmunah chuan mihring dang an awm ringin, inbiakpawh 
kawng an dap chho ta z§l a. 

Planet-hote zinga kan thenawm hnai Mars-ah 
pawh mihring kan la inthawn thei lo chu a ni a; arsi 
dang awmna ram thlenga mihring han tha wn phei chu 
kan la hlat hlein a lang. Lo zin thei ta pawh ni ila, 
mihring dam chhung hian a daih dawn lo. Kan ni tih 
lovah chuan Proxima Centauri khi arsi hnai ber a ni a, 
chu pawh chu lei atanga light year 4.25 v61a awm a ni 
a. tntuti ang khawpa hla an nih hlawm avang chuan 
mihring arsi dang awmna hmun han thlen chu a 
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khirh hie ang. Boruak lawng chak tak tSn pawh hun rei 
thang a ngai dawn a ni. 

Scientist thenkhat chuan he kan awmna Thlasik 
kawng huatn dihungah pawh hian mi fing tak tak, bmun 
hrang hrangah awm teuhin, radio hmangin an inbepawh 
reng tawh a, engtikah emaw chuan an inpawhna chu 
zawm ve tura min siwmna kan la hmuh ngei an beisei 
tlat a ni. Keini aia fingte an nih hlauh phei chuan keinin 
kan zawng ang hawk hian min rawn zawng ve reng mai 
thei a; chumi kan lo man fuh hlauh mai zawngin kan tdn 
a awlsam phah hie dawn a ni. Ti chuan, hmun dang atanga 
an thu rawn thawn signal lo dawngsawng thei turin radio 
telescope an siam chhuak ta a nl. 

Ozma Project 

Kum 1960 khan West Virginia, USA-a National Radio 
Astronomy Observatory-ah Dr. Frank Drake-a chuan hmun 
dang atanga signal lo kal lo dawngsawng turin hma a la 
tan ta. Hemi project hmingah hian 'Ozma' vuah a ni a. 



Ra<fi(«%rleiCoi>e, West Virginia 
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Ti chuan, radio telescope feet 85 laia hlai chu kan 
ni ang tiat arsi pahnih Tau ceti leh Epsilon Erid^ni lam 
a hawitir ta vu mai a. Heng arsi pahnihte hi kan lei 
atanga light year 12 v^la hlaah an awm a ni a. Thla thum 
chhung zet chik taka signal an lo ngaihthlak hnuah pawh 
engmah dawnsawn an neih loh avangin an hna chu an 
titawp ta rih a. 

SETI Project 

Project Ozma a lo tawp hnu chuan Russia, America 
leh Canada ramte'n hma an la chho ta zdl a. Radio 
telescope tha zawk hmangin van boruak zau taka mihring 
dangte thu thawn lo man ngei turin ngawrh takin an bei 
zui z^l a. Kum 1971 khan Russia ram Armenia hmunah 
hetiang lam hawia khawvel pum huapa intawhkhawmna 
ropui tak an nei ta nghe nghe. Heta tang hian lei piah 
lam mite zawnna hna 'Search for Extraterrestial 
Intelligence' (SETI) an tan ta tak tak a m. A tirah chuan an 
phur chho hie nain tumah beisei ang he hu chuan an 
hlawhtling ta lem lo va. 

America chuan SETI project chhunzawm nSn a 
hma aia nasain tan a la sauh sauh a. He universe zau 
taka khawii lai ber atang pawha signal lo kal rSng r^ng 
lo dawngsawng thei turin radio telescope chuan beng 
a chhi reng a. A bik takin kan lei atanga ri hnai deuh 
deuh zasarih lam atanga signal lo kal chu ngun 
lehzualin a lo ngaithla a. Signal eng pawh lo dawng 
z^lin khSwl thluak nei (computer) hmangin a lo thliar 
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hrang zSl a. Lei piah lam mite thu thawn a awm em, 
tih a lo chhui nghal zdl bawk. 

Kum 1985 ateng khan France sork^ pawhin America 
Siam super receiver ang hi la chhdwngin radio telescope 
tha ber chi chu a siam tan ve a. Ti chuan, France sorkfir 
pawhin SETl project chu zawm vein dinhmun pawimawh 
tak a chang ve ta a ni. An radio telescope siam hi 
khawvSlah a lian ber dawttu niin SETI project at^n phei 
chuan a tha ber chi a ni ang. 

Japan scientist-te, Italy rama scientist-te leh khawvSl 
hmun hrang hranga scientist-te chuan he SETI project hi 
zawmin an radio telescope hmangin lei piah lam mite 
zawnna kawngah hma an la chho mek z§l a. Ti chuan, 
mihring dangte thu thawn an hmu emaw hmu lo emaw 
lei mihringte hian kan hriat loh ram vSn boruak zau tak, 
khawi lai hmun emawa awm vete khi biakpawh tumin 
leh taksa ngei pawha tlawh pawh tumin beipui kan thlUk 
tan dawn chauh a ang hie mai. 

Radio Signal an thawn 

An thu lo thawn hriatthiam turn rdna beng kan lo 
chhit leng lai hian kdni anga kan thu tha wn lo ngaichinga 
theih t&wpa ^n la an lo awm ve ngei ang le. Qtuti a nih 
si chuan an signal lodawnsawnngawt turn lovin, lei mite 
pawhin kan thawn ve a va i^ai dwm ve . Keini'n an radio 
signal kan lo man fuh theih loh laiin anni z&wkin w lo 
man thiam zawk mai thei asin. 
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Kum 1974 khan Puerto Rico rama Arecibo hmuna 
radio telescope chu signal thawn nan an hmang ta. Hetih 
hun lai hian he radio telescope hi khawvela lian ber a ni 
a; a hlai zSwng feet 1,000 a tling hial a ni. Kan thlasik 
kawng pfilin, lei atanga light year 100,000-a hlaah signal 
a thawn thleng thei hial a ni. Ti chuan, lei piah lam mite 
nena kan inbiakpawhna chu kan inhlatna ngawt chuan 
min dangta l§m lo. Amaherawhchu, kan thu inthawn kan 
inhrethiam tawn ang em tih leh kan inman tawn thei ang 
em tih lam ngaihtuah a ngai leh ta. 



Radio telescope, Arecibo 


Arecibo atanga signal thawn hi thawn chhinna ang 
lek a nih avangin minute thum chhung lekin an thawn a 
ni a. Mihring pian hmang Ian dan leh lenzawng te, taksa 
chhung insiamdan te leh kan awmna solar system 
chanchinte an thawn a ni a; lo hrethiam tak ang maw. An 
signal thawn hi arsi bSwr, arsi nuai khat lai awmna hmun. 





VAN m HUN (SPACE AGE) 


138 1 

a hming M 13 lamah a ni a. Signal thawn hi lo 
dawngsawngtu awmin, an dawn vMeh lo chhSng let vat 
pawh ni se, a hma berah kum AD 50,000 v^lah an 
chhinnain lei a lo thleng thei chanh ang. 

Kum 1977 August 
ni 15 khan Amenca 
vSn lam chanchin 
zir mi Jerry R. 
Ehman, SETl 
project-a thawk 
mek chuan Ohio 
State University-a 
an radio telescope lian takah chuan lei pian lam mite thu 
dviwn (signal) ni Swm tak mai an khlwlah a hmu ta tlat 
mai a. He signal hi lehkhaah chhu chhuakin "Wow!"tih 
anga lehlin a ni a. Signal hi second 72 chhung emaw lek an 
dawi^ a. Ngun tadca an zir hnuah he signal hi lei piah lam 
mita rawn ^wn ngei a nih an ring hie a; mahse signal 
dawn leh tuma khdwl changkang tak tak hmanga beng an 
chhit hie pa whin a reh leh ta vang vang bawk si . Engpawh 
ni se, he signal hi lei piah lain mite thu thawn ni ngeia 
ngaih an dawn awm chhun a la ni awm e. 

UFO 

Khawvai sorkir lianten radio telescope-te hmanga 
lei piah lam mite thawm riva ngaichdnga an beng an chhit 


Lei piah iam mite signal an dawng ? 
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reng lai leh boruak lawng te, lei piah lam mite lo hmuh 
atdn a thawn mSk laiirv thenkhat chuan chuti ang mai 
mai tia hun leh sum khawhral a tul tawh lohzia leh lei 
piah lam miten min rawn tlavvh reng tawh zawk a ni tih 
thu ha Mpin an sawi thung. Lei piah lam mite chuanna 
boruak lawng, thleng thiawk thei hmu inti tarn tak an 
awm tawh a; thenkhat phei chuan a mi chuangte lama an 
hmuh thu an sawi bawk. Hetiang thleng thlSwk thei 



Cape town. South Africa-a UFO 

(flying saucer) hi chiang taka fiah a la nih loh avangin a 
hmingah pawh 'Unidentified Flying Object,' a lam tawiin 
UFO tih a ni a. Mizo tawng chuan 'thil thlelwk, a nihna tak 
hriat chian loh' tihna a ni thei ang. A hmutu tarn takin an 
sawi dSnin chaw ei thleng bial khaikhup ang deuh tak a ni 
ber. Chi dang deuh hmute pawh an awm bawk. Tiin hma 
lama UFO chanchin tl^m i han chhui ila. 

Kum 1978 khan Australia rama Melbourne khaw 
bulah thil mak tak mai a lo thleng a. Thlawhtheihna 
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Idialhtu Fredetkk Valentich-a chuan thlawhtheihna a 
khalh mdk laiin tiul eng emaw a lam hawk lo thkwk a 
hmutatlatmail Ahmuh v^ehchuanchutiiilthlengchu 
ki lanaah a hrilh vat a. "Ka cluingah a ding reng mail 
Thlawhdwihna a ni si lo. Engeskw ni A sawi zawh 
hmain a thu lhawn chu a tdwp ta mai si a. Lei lama lo 
dawi^aawngtttte tftn pawh a ngaihna hriat thiam a har 
hie. A thlawhdieihna hi Tasmania ttiipuiah a tla niin an 
ring nain, ngun taka an zawn hnuah pawh hnuhma 
engmah an hmu lo. 

He thil thleng mak takavang hian Melbourne khuaa 
Television thla latute^chuan WUlington leh Christ Church 
inkSr thlawhna kawng chu a thla an la ta ngh&l a. TV thlalAk 
chu ngim taka an chhui hnuah thil eng emaw mak tak an 
hmu ta tlat mai! He thlal&k hi Dr. Bruce Maccabee>a, 
America lawngsipai p&wk mi chuan ngttiilakina zir ta a. 
Thil mak danglam tak, a ch&nga 6ng nip a chdnga 

dng 6m toi mai niin a chhui chhuak a. A diaan 

a tog tih chhuahchak zAwngchu watt 100,000 a ni a, a len 
ziwng chu a laiah hawlhtlangin feet 60 leh feet 100 inkto 
b&wr v61 niin a hie hawk. A thlawh chak z6 wng pa wh darker 
khatah mel 3000 laia a chhOt bawk. 

Sdenlist-te leh thil chhCkt mi tarn tak chuan hetiang 
UFO kan tihho hi eng dang ni lovin, galaxy dang atanga 
keini lei mihringte min rawn tlawh tura boruak lawng lo 
kal ni ngeiah an ngai. Hetiang ngaih dtoa hmahruaitu 
llrtakchuSwtt 2 eriandiniErich VonDtoiken>aa ni. Kum 
1968-a a iehkhabu chhuah Tathian sakawrtawlailir'-ah 
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chuan hmasSnga thil mak tak tak an lo siam pyramid 
angle kha planet dang atanga lo kal, mi fing tak takte 
puihna leh remhriatnaa din niin a ngaih dSn a ziak. 

America President Eisenhower-a hun lai daih tawh 
atang khan mi thenkhat chuan UFO-a chuang mihring ang 
deuh, ke pasarih nei, kawr lang tlang thei ha an hmuh 
thu an sawi a; thenkhatin ke pathum neite pawh hmuin 
an insawi bawk. Thenkhat phei chuan, hetiang mi mak 
tak tak pathum hi America sorkdr chuan a man tawh a, 
tdnah hian an chhuah theih loh nSn tSn inah khimgin ngun 
takin an v§ng reng nghe nghe, tiin thu thang mak pui pui 
aawma. 

Hetiang thawm riva mak pui pui leh beng verh tak 
tak a lo awm chhoh tak zdl avang hian America thla whna 
sipai pSwl chuan ngun zawka chhui turin rawtna an siam 
ta a. A chhuitu atSn mi pali ruat an ni a. An hotupa her 
chu Ohio state University-a van lam chanchin hre mi Dr. 
J. Aullen Hynek-a a ni. Kum sawmhnih chhung zet mai 
UFO chanchin chhuiin an buai ta char char a. Dr. Hynek-a 
hi a hnuah phei chuan Smithsonian Astro-physical 
Observatory-ah Associate Director niin Astronomy 
Department-ah Qtairman a ni ta nghe nghe. 

A tirah chuan Dr. Hynek-a hian UFO hi a awm tak 
tak a ring lo hie nain an chhiit ngun telh telh hnuah a 
rilru pawh a dang chho ta z§l a. Ti chuan, nasa taka a 
beihna avangin Illinions-a Evanston hmunah UFO zirna 
hmunpui a ding ta a. Amah ngei chu Director a ni ta nghal 
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bawk. Ama duh dAn ang ngeitn UFO chanchin chu 
ngawrh Iduualin an zir chhunzawm ta z61 a ni. 

Dr. Hynek-a hian UFO an hmuh dAn hi chi thuinah 
a then a. A dii khatna d\u lid atanga hmulv hnuhma a wm 
tern lo a id a. Kum 1966, April ni 17 khan C^(Miini pakhat 
Dale Spotuva chu a tluante nen kawng sIra car ruak lo 
ding reng en ddang tura an va hnaih laiin an piah lawk 
atang diuan thil eng emaw hi chak tak maiin a lo thl&wk 
chhuidc ta diut mai a. Chu thil mak tak mai chu hriat tumin 
police-ten at an umzui ta a. M61 sawmsarih zet an chhui 
pawhin engmah hmuh tur a awm ta chuang lo va. 

Kum 1965-a America boruak lawng Gemini V-a dtuang 
pahnih Me Divit-a Idt Edward White-a te pawh khan 
sdnga an thlawhlaiin UFO ni awm tak, ^ng £m Sm maiin an 
hnung lam atangin a rawn dm niin an hmu a. Hetiang deuh 
bawk hi America boniak lawng ba wk Apdlo 12-a chuangte 
khan dtla lam pana an zin kawngah an hmuh thu an sawi 

Kum 1971 pawh khan Sri Lanka-ah thil mak tak a 
thleng a. Thingpui huan neitupa Abeirdckram-a chu a 
0tiante nen zanah huana an Idn laiin thil bial lian tak an 
lam fawn pan an hmu a. Gtu thil mak tak mai chu a 6ng 
tot 6m a; an bul bctfuakah dtuan a ding ta vd mai a, rei 
Iqte hnuah chuan a thlAwk bo leh ta a. He thil mak tak 
mai hi anoMihni bdkah an bul v61a mite pawhin an lo hmu 
ye a ni tih a hnuah an hria. 

UFO hmuh dto chi hnihna chu hnuhma a neihna a 
ni a. Kum 1970 khanEthiopia rama Saladare hmunah thil 
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mdk tak a lo thleng a. Thil mum sen lian pui mai hian 
helai hmun hi a rawn hrht thuak a. A ri lah chu 
thlawhtheihna thlSwk ri ang mai a ni a. In eng emaw zSt 
a tihchhiat bSkah lungremte pawh a tichim a; thing 
^enkhat phei chu a tlu kar hial a. He thil mak tak pawh 
hi UFO ni ngeiin an ring tlat a ni. 

Kum 1971, November ni 2 khan America-a Delphis 
khuaah tleirawl pakhat chuan motor ri ang maia thil ri a 
hria a. A han en nSk chuan a piah lawkah chuan thil bial 
lian pui mai hi boruakah, lei chung lawkah hian a lo ding 
vti mai a. Chu thil mak tak mai chu a eng telh telh a, a thlSwk 
bo leh ta a. A hnua an han en chuan chu thil mak tak a wmna 
zdwn lei chu feet 9 laia zau hi a lo khuar a, a bial kulh mai 
bawk a. Chumi bial chhunga hnim chu a ro vek bawk a. 


UFO hmuh dSn chi thumna chu a dang hie. Hetah 
hi chuan UFO chauh ni lovin a chhunga chuangte pawh 
an hmu thin. An pianzia pawh chi hrang hrang a ni a. 
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A tldngpuiin mihring ang deuh niin an sawi ^n. 
Jhenldiat phei chuan UFO-a chuangten an hruai bo thu 
an sawi hial mai! Kum 1979, November ni 9 khan 
Scotland rama ngaw pakhatah Bob-Jaylor-a chuan UFO 
a chuang mi pahnih a hmu a. An pianphung a mak kher 
mai; tawlailir ke bial, bAn nei ang niin a sawi. 

‘ Kum 1979 khan Italy rama police pakhatpawhcycle- 
a a chuan laiin UFOa chuangten an man niin a Insawi a. 
UFOa chuang a hmuhte chu sdng pui pui, mit kil thum 
nei niin a sawi tlat thung. 


Kum 1978 khan French sorkAr pawhin UFO hmutute 
thil hmuh chhui turin committee a din a. He committee- 
ah hian member pali an awm a; pakhat phei chu rilru 
lam thiam mi (Psychologist) a ni nghe nghe a. UFO 
hmutu nia insawite chu ngun taka zAwt chiangin an thil 
hmuh dAn chu an chhui a. Hetia an chhui hnuah hian. 


UFO hmutute hian thil eng emaw, hriat thiam harsa tak 

■ knannei. 

nmu tawh emaw tih 
pgilan^UFOan 

zinga zaa sawmkua 
a ngai. Hetiang thil 
juh dfuhte chu - 
at ta^ ^lavnfi^ihna 
te, thla lem ^ chhumie khaw awm 

dAnziyi|iiyiianhmanha;npliar(bdtoon)te^ 
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UFO thenkhat chu mi tarn takin a rualin an hmu thin 
a. A hnua an chhui lehin, hetiang chi hi chu kan sawi takte 
hmuh sual a ni tlSngpui thin. Heng bSkah hian a mala 
hmu emaw mi tldmtSin an hmuh turn tarn tak a awm 
hawk. Kan sawi tawh angin, thenkhat phei chuan UFO-a 
chuangte an hmuh mai bSkah a mi chuangten an rukbo 
thute pawh an sawi bawk. Heti anga a bik deuhva hmu 
intite thil hmuh hi chu finfiah a har ang reng hie. A 
sawitute sawi dSnah emaw an rinawm leh rina wm lovah 
kan innghat a ni deuh mai. 

America-a Dr. Edward U. Condon-a phei chuan UFO 
tia kan sawi vung Sm 6m hi engmah a ni lo ve. Chu vangin 
UFO chanchin ziahna r6ng r6ng hi tiral vek ila, a chanchin 
ziah r6ng r6ng pawh khap tiat ila a tha ang, tiin rawtna a 
Siam tlat thung. UFO ka hmu intite phei hi chu 
khawtldngin ensan tur a ni ti hialin rawtna a siam a. 
Nimahsela, chuti ang ngaih dSn a lo awm hnuah leh 
scientist tarn tak pawhin UFO hi engamaha an ngaih loh 
hnuah pawh hmutu an la awm zel si! A bik takin ram 
changkSngah an inlUr nasa emaw tih mai tur a ni. Scientist 
thenkhat chuan UFO-a chuangte hian khawvel boruak, 
sik leh sa kalphungte pawh hi an control thei niin an ngai 
hial. Thenkhat phei chuan kan lei khawilaiah emaw hian 
awmhmun an khuar reng tawh niin an ring. 

Kan sawi tak bSkah khan UFO hmuh dSn chanchin 
leh UFO chungchSng ziah tur tarn tak a awm a; tun tumah 
chuan kan ziak s6ng lo va, thn hma lama mi tl6m ka han 
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tarlflng mai a ni e. Ktim 2012 leh 2013 ihleng pawhin hmun 
hrang hrang atangin report an la dawng z6l a. April 14, 
2013 khdn Brazil rama Senhor Do Bonfim hmunah 
tihirsakawra chuangin chhOn laiah UFO a hmu a, a thla 
pawh a la n^ie ng^ a, July 15, 2013 pawh khdn La Prairie 
Quiebez, Guiada-ah chhOngkuain zAnah UFO an hmu 
hawk. Hetiang UFO hmuh report leh thlalAkte hi hmun 
hrang hnmg atanga da wn a ni a, Intemet-«hte pa wh hmuh 
tOr a awm leng mai. 

Aw le, UFO hi lei piah lam mite boruak lawng nia 
ngaiia lei piah Uun mite hi he kan galaxy-a khawii lai 
her atangin emaw galaxy dang atangin emaw, he lei 
mihringte kan tura hlate khua afanga lo kal angah han 
pawm dawn pawh ni ta ila, kawng lehlaxnah chuan tOn 
thleng maia chiang taka Bnfiah theih a la ni lo tlat mai hi 
thil mak tak zawng a tling ve rAng r&ng mai. Qiu vangia 
lei piah lam miten min rawn tlawh tawh ngei nia ringte 
tdn leh la ring lo tAn pawh inhnial theih tak chu a la ni. 
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dAn 

Kum 1920 bSwr v§l khan S.K 
Mitra chuan Calcutta(Kolkata)-ah 
lei atangin lei tuamtu boruak 
chuan chung lam ionosphere chu 
a lo zir tan tawh a. Hemi hnu 
chuan C.V.Raman leh Meghna 
Saha te pa whin tl6m tl§m chuan 
v3n lam chanchin zirna lamah 
hma an lo la tan bawk. 

Amaherawhchu, India scientist-te 
zinga mtoial taka vSn lam chanchin zir intanna chu kum 
1945 hnuah a ni a. He mi chungchSnga hma hruaitute chu 
Ahmedabad-a Physical Research Laboratory dintu Vikram 
A Sarabhai leh Tata Institute of Fundamental Research dintu 
Homi Jahangir Bhabha te an ni. Vikram Sarabhai phei chu 
hma lam thlir thiam tak a ni a, India Space Programme 
hmasawnnaa sul sutu a nih avangjn 'Father of Indian Space 
PrograixTine' ti hiala koh a ni ta a ni. 

Kum 1950-ah Department of Atomic Energy dm a 
lo i?i a. Secretary atSn Dr Homi Bhabha ruat a ni a. He 
department hian vSn lam boruak chanchin zirna lama 



Vikram A Sarabhai 



148 I VIUI LAM HUN (SmCE AGE) 

pawh sum leh pai stegin leh zima hmun observatory-te 
a din a. Hetih laia Prime Minister Jawaharlal Nehru 
pawhin a tuipui &n 4m a. Tichuan kum 1%2-ah Indian 
Natiorad Cconmittee foor %>ace Researdt (INGOSPAR) chu 
din a lo ni ta a^ Chairman atftn Vikram Sarabhai ruat a ni 
ta nghe nghe a. 

Kum 1963-a Trivaiulrum khaw bul lawka sdngha 
mantute khaw t4 tak t4 Thumba hmuna 'Thumba 
Equatorial Rocket LaimchmgStaticm' dinalohitaa. Kum 
1969-ah Indian Space Research Organisatian (ISRO) din 
a lo ni a, Indian National Committee for ^>ace Research 
chu tihtewp a ni ta thimg a. Kum 1972 atangin Space 
Commission leh Department of Space (DOS) din a lo nih 
hnu phei kha chuan vdn sdng lamahmasdwnna a lo dvak 
ta hie. Tichuan, ISRO chu Department of Space hnuaiab 
hianhmas4wnnakawnga kutke tak tak niiiv kawnghrang 
hrangin hma a la ta a ni. ISRO leh Department of Space 
hmunpui ber chu Bangalore a ni a; he Department 
hnuaiah hian hmun hrang hrangah 'research' tihna 
hmunpui te, thla lem leh rocket siamna hmun te, thla lem 
enkawlna hmun leh thla lem thlaldk lo dawnsawnna 
hmun te, dUa lem thlaldk hmanga ram hausakna chhuina 
leh enkawlna hmunte him hrang hrangah a awm bawk. 

Thla lem hmasa leh thla lem phurtute 

India hiahhfoa a ^wn chak hie mai. Kum 1975, 
April rd 19 a fo ama Siam ngei thla lem 'Aryabhatta' 

kg. 360-a lit diu Russia ram atahgin Russia thla lem 
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phurtu rocket hmangin a 
k^p chhuak ve thei ta der 
mai. India-in hetiang thla 
lem a siam ve thei ta n\ai chu 
mi tarn takin mak an ti a; 
amaherawhchu, hmSnlai 
atang tawha India mite, 
science, technology leh 
mathematics lama an lo sSn 
thin tawhzia hre tin chuan thil mak vak a ni iwm lo ve. 
Aryabhatta <in kah chhuah hnu hian TV thlilakna kehg 
thla lem pahnih Bhaskara-l leh Bhaskara-2 chu Russia 
ram a^ang bawkin kum 1979 June thla leh kum 1981 
November thla khan kah chhuah an lo ni leh a. Heng thla 
lemte hian ram thlite lain leiah an rawn thawn a; India 
Scientist-te a tiphiir hie. 

Kum 1977 leh 1979 chhung khan inbiak pawhna lam 
atina enchhinna angin America thla lem ATS-6 chu ISRO 
chuan a hmang a. He thla lem hmang hian thingtling 
khaw 2400-ah TV Programme a thawn a. France leh 
German puihnain hetiang chi bawk thla lem 'Symphonie' 
chu inpawhna lama enchhin nin a hmang bawk. 

Hmasiwnna a kal zil a, India chuan thla lem phurtu 
'Satellite LauiKh Vehicle' a siam ve ta a. He thla lem 
phurtu hmasa ber SLV-3 hi chhiwng li a ni a, km 500 
Vila singah thla lem kg 40-a rit dah thei tura siam a ni a. 
He rocket hmang hian India siam Rohini thla lemte chu 
kum 1980, 1981 leh 1983-ahte lei hil turin vin singah kah 
chhuah a lo ni ta. 
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Kum 1981, June thla khan inbiak 

pawhna thla lem enchhinna aUi^ 8i|^ APPLE 
(Aiianea Passenger Payload Ejq^erijcMBNtJ i^lBt$l%ean 
Space Agency thla lem phurtti 'Aziahe launch v^^e' 
hmangina kap chhuak leh a. He thiaiemhji 'geb^tkuiary 
satellite' kan tih ang chi kha a id a; lei rhala kid ve 
zdlin India ram chung z^wnah a awm reng a, kum hnih 
leh thla thum chhung zet tluang taka hna a thawh 
chhungin India ram hmun Uienkhatah inbiakpawh nSn 
Idi TV programme thawn nSn te an hmang a. 

Thla lem phurtu SLV-3 hnuah khan a aia lian leh 
changkfing zawk ASLV (Augmented Satellite Launch 
Vehicle), chhSwng nga, thla lem kg 150-a rit phur thei tur 
chu India chuan a Siam leh a; amaherawhchu, turn hnih 
zet chu an hlawhchham tlat mai. Kum 1987 March ni 24- 
a ASLV hmanga SROSS-1 thla lem kah chhuah an turn 
chu a hlawhchham hlauh mai a, kum 1988 July ni 13-a 
ASLV hmang bawka thla lem SROSS-2 an kah chhuah 
pawh an hlawhchham leh bawk. Hemi tiun hian thla lem 
phurtu rocket chuan second 150-ah km 25-a sing a thlen 
chhoh hnuin Bay dt Bengal-ah a tla ta a; a hrilhhaithlik 
hie. He rocket hmanga an thlalem kah chhuah chu vawi 
hnih chiah a an hlawhtling thei nain, hmasiwnna 
pawimawh tak a ni tho mai. 

ISRO chuan ram thla latu thla lem 'Remote Sensing 
Satellite' kah chhuah nirta hman tuT Polar Satellite Launch 
Vddde (PSLV) chu a siam leh ta a. He rockect hi chu a 
rintlik ta hie. He PSLV hmang hian India thla lem 26 leh 
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ram dang thla lem 29 hlawhtling taka kah chhuah tawh a 
ni a; kum 2008, April thla phei kha chuan turn khata thla 
lem 10 lai k4p chhuakin, Russia khiimin, turn khata rocket 
kah chhuah tarn her a lo ni ta hial a. Turn 22 kah chhuah a 
ni a, chutah chuan kum 1993 September thlaa an kah 
chhuah hmasak ber turn tih loh chu a hlawhtling veka, 
India ram pawhin a chhuang hie. 

Thla km rit chi kah chuahna tura Siam Geosynchronous 
Satellite Launch Vehicle (GSLV) hi Indian thla lem phurtu 
siamah chuan a lian ber a, thla lem ton 5 laia rit kap chhuak 
thei tura ruahman a ni a. Amaherawh chu duh angm a la 
hlawhtling lo va, kum 2010 December ni 25-a an kahchhuah 
tumhnuhnungber pawha hlawhchham tlat mai. Nimahsela, 
ISRO chuan tan la z^lin Geosynchronous Satellite Launch 
Vehicle Mark-Ill (GSLV-III) chu a ruahman chho leh ta a. A 
hlawhtlin theih chuan thla lem rit chi kah chhuahah pawh a 
intodelh hie tawh ang. 
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India hian Ichaw awmdSn leh H hiamtu boruak zir 
ndniocketengeinawzStsiaiiunThuinba-^te,3inhaiikota- 
ahte leh Balasore-ahte enchhihna a nei deuh reng thin. 
Hetiang rocket zinga lian her chu RH-560 a ni a; thil kg. 100 
ph,uim kni 350 laia s^Uig vdn lamah a chhoh piii diei a ni. 


INSAT 

India chuan khaw awmd&n hriatna leh inbiak 


pawhna atdna hman kawp theih Indian National Satellite 
(INSAT) kah dihuah tumin tan a la chho a. INSAT hmasa 
berlNSAT-lA chu kum 1982 April ni 10 khan America 
atanginkah chhuah a lo ni ta a; amaherawhchu, a thawh 
tur thawk thei lovin, an kah chhuah atanga ni 147 
lekah a khSwl a thi ta hlauh mai a. Ti chuan, a thldk turin 
INSAT-IB chu kum 1983, August thla khan Kennedy 
Space Centre, America atangin space shuttle hmangin an 
kflp chhuak leh a; hei hi chu a hlawhtling hie. TV 
programme thawn chhawn nSn te, inbiakpawh n^ te. 


jkhaw awmddn tur^|iriat lawKndn te a tangkai hie. 
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nsrSAT-lB thlak tur hian India chuan INSAT-IC kah 
chhuah leh a turn a. Amaherawhchu, kum 1986, January 
thlaa space shuttle Challenger vanduaina avanga mi 
pasarih zet an thih avang khan India chuan a thla lem, 
America space shuttle hmanga kah chhuah a turn pawh 
chu a thulh leh ta rih a; kum 1988, July ni 22 khan 
European Space Agency kahchhuahna hmangin INSAT- 
IC chu a kSp chhuak ta zawk a. Nimahsela, a khAwlah 
that lohna a awm ta tlat mai a, a hnathawh tur ang zStve 
chauh a thawk thei ta a. Kum 1989-ah phei chuan hman 
tlUk a ni ta lo va. 

Kum 1989 June ni 20 khan INSAT -1 D chu kah chhuah 
tuma Delta rocket nena an zawm laiin, a khawl thenkhat 
a chhe hlauh mai a; a kah chhuah hun pawh an sawn hla 
leh ta a. Ti chuan, an siam that hnuin kum 1990, June ni 
12 khan Cape Canaveral atangin Delta rocket hmang vek 
chuan hlawhtling taka kah chhuah a ni ta a. 

INSAT-1 thla lemte bfikah hian TV programme 
thawn chhawnna leh inbiak pawhna leh kha w awm d^n 
thlal^kna hmanraw tha zawk nena thuam eng emaw zSt 
kah chhuah a ni tawh a. Chung zingah chuan INSAT-2E, 
INSAT-3A, INSAT-3C, INSAT-3E, INSAT4A, INSAT-4B, 
INSAT-4CR, INSAT-4G te hi a lar zual an ni a,an chanchin 
erawh kan sawi sSng lo vang. Tichuan, INSAT programme 
blkah thla lem 21 kah chhuah tawh zingah kum 2013 kum 
tir thlengin thla lem 11 lai hman theihin v^n sSngah an 
awm mek a. Heng thla lem kan sawi takte hi India rama 
Tele Communication Department te, Indian Meteorological 
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Department te. All India Radio leh Doordaishan-te Un 

an hluin mi tangicai 6m 6m a 

Remote Seiwlng Satellite 

India chtian ram leilting aima tur at6na thlal6kna 
keng thialem Bhaskara^l leh Bhad(ara>2 chu enchhinna 
ang deuhvin kum 1 979 leh kum 1 9S1 khan a k6p chhuak 
a. Kum 1988, March ni 17 khan heng aia changkdng leh 
tha, Indian Remote Sensing Satellite (lRS-1 A) chu Russia 
ram atangin hlawhtling taka kah chhuah a lo ni ta a; India 
ram tSn chuan a lawmawm tak zet a ni, Hetiang ram 
leilung hausakna (natural resources) chhuina tur bik thla 
lem hi ram hrang pali : America, Russia, France leh Japan- 
ten anmahni pualinan nei tawh a; India chu a pangana a 
lo ni ve ta teng mai. He thla lem hi kg. 960 zeta rit a ni a. 
Km. 904 a sdr^ah Ipnar lam atanga thldwkin chhim leh 
hmar dungzui z6wngin lei a h61 a. Ni khat chhungin India 
ram zawnaK vawi sarih emaw vawi riat emaw a thl6wk 
tlanga, Hetiaa thlawhchhunghiana thlal6kna ken chuan 
ram fhl6 a la z6I a, Hyderabad bul lawk Shahnagar-ah a 
i|awn% <^u lo dawngin, kan duh lai ram chanchin kha a 
idr t^ieih ta ahl. Thla lem thlal6k hmang hian ram ngaw, 
Idl p6wnlang leh chhimgril lamte pa wh a zir theih vek a, 

1%:hmMnbI|^^'lem,4^pe^ an kah chhuah 
iNtm adl Htwh |^S-B4RS-Pi;iRS-P2,lRS- 



VAN SANGA INDIA HMASAWN OAN 


I 155 



IRS>P3 


chuan a hmana tur bik azirin OceanSat-1, OceanSat-2, 
CartoSat-1, Cartosat-S, ResourceSat-l, ResouiSat-2,RISAT-l, 
etc. tiin a hming an phuah ta thung a. Tfinah hian India 
chuan vHn sdng boruakah remote sensing thla lem 1 2 v^l 
hdiiV khawvdlah mipui vtotiang t&na hman tur thla lem 
nd tain ber a loni ta hial a ni. Kum 2013, March ni 17 kha 
IRS thla lem hmasa ber kah chhuah atanga a kum 25-na 
dian^iHa^hdk a ni a, a lawmna hun pawh Bangalore-a 
^RO headquaters^ neih a ni a. Kei pawh min siwm ve 
naiin, ka kal hman ta lo va 

Thlf lem dang 

Kan sawi tak bakah hian India chuan hmanna tur 
tdk neiin thla lem dang pawh a kSp chhuak nual a, chimg 
zlngah chuan RISAT, KALPANA-1, GSAT-2, Edusat, 
GSAT-12 , GSAT-10 leh SARAL te hi a iSr zualte an ni a. 
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letiQi « ttf a# ^ 

barSAJlyyLM Isdiiteh 
aCat^^lihddfiuah a ni KItiB 2j^ 
ISlOidlNiaiSilMi^ota^^ Satj8|^'l%awai|.^^ Genlze 
Regional Nay^^dlOB SeteU^^ Sj^lem 
(I|(N9^ F1SV*|Z22 hineB^ hl^ 

dhlniaktal^ii^ 

IMiMPIIwK U!lfll0 

lBd!il liybB luBa a s^wit chak hie mail Lei lam 
chandMIn iiSx mal dtih tawk lovin hma a la z61 at Kum 
2008 October ni 22>ah Satish Dhawan Space Centre, 
Srihazikota atangin tide chanchin zir turin boruak lawng 
Chandiayaan chu hlawhtling takin a kAp chhuak ta a; 
India ram tftn vAn lam chanchin zimaah rahbi pa wimawh 
takalonitaaiu. 



CluMtdiqiitta If Htft* 
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He bontak lawng hian November ni 8, 2008-ah thla a 
hfibuk tur hmun a han tiileng a, tiUalAkna tha tak a keng a, 
ktimhnihchungin thla leilung tfila lain, a Mkin thla chhim 
tftwp leh hmar tdwp lamte hi vDr a awm tin a nih avangin 
zir ngun Mk tura tih a ni a. Tichuan, beisei ang ngeiin 
Chandrayaan-1 hian thlaah tni a awm a ni tih a han chian 
ta tlat mai! Tui hmuh chhuah hi hun lo la kal tur atSn a 
pawimawhin, India sdentist-te mai ni lovin thla lama hma 
lak leh turn khawvdl ram dangte pawh a tiphDr hie. 

ISRO chuan Chandrayaan-2 boruak lawng chu thla 
lamah tirh a turn leh a; tiin tumah hi chuan he boruak 
lawng hian thla h&l mai bSkah thlaa turn tur (lander) a 
keng tel anga, chu chuan thla leilung zira vak kual tur 
(rover) a phiur tel bawk dawn a ni. Chandrayaan-2 atang 
hian thla leilung chanchin leh a lo insiam ddn chanchin 
kimchAng zawk hriat theih beisei a ni. 

Nakin lawkah chuan ISRO hian Mars (Sikeisen), 
Venus (Chawngmawii) leh planet dangte zir turin boruak 
lawng a la thawn ve ngei dawn e. 

Ram dang nena inkungkaih dSn 

India hian v3n sAng lama hma a sawnna kawngah 
hian ram dangte nen inkOngkaihna a nei tha hie. Chung 
zlnga Iftr zual deuh deuhte chu : Russia, America, 
Germany (FRG), France, European Space Agency (ESA) 
leh United Kingdom-te an ni a; a bik takin Russia nena 
an inkiingkaihna hi a thOk niin a lang. I humba-a rocket 
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kah chhuahM <&i lum |>awh IdNaa Russia hian a pui a; a 
khat t8 wkin lliuoibaHah hian inthimi^ 

2ima tuxin ft>dcet an kdp chhuak xeng bawk. India ihla 
iexn hnuma Axyabhatta te, Bhaskara'l Bhaskara-l te 
Idm a.dil8ivn liau liaua Russia-in a kah dihuahsak a ni a; 
dm bAkah Rusaia hian Luna'24 hmax^ dda leilung a 
hast lAk kha India Sdentist-te zir atdn eng emaw zAt a sem 
ve bawk« Kuin 1964 April ni 3 khan India mi Sqn. Ldr. 
RakedI 3banna-a pawh Russia mi pahnih nen boruak 
lawngSoyuzT-11 hmaiigin Russia vAnsAngchawIhhmun 
Salyut 7>ah a han zin ve a, India mi vdn sAng zin hmasa 
ber a lo ni ve ta. 

Indian chuan United Nation puihnain Centre for 
Space Science and Technology Educatin in Asia and 
Pacific a din a, khaiwAI huan comnuttee hrang hrang ^ 
CorpasSarsat, Asbonautkal Federatioiv Committee on 
Space Reseaxch, Inte^' Agency ^ace Debris Co-ordination 
C^mmiriee^inlexnationalSpc^Uiiiversity leh Committee 
on Earth Observation SateRite-ah te member pawimawh 
takania. 

Thlaa hd tuia boruak lawiig a tha\vn Chaiuixayaan*! 
lil^iari»4w%NASiAr ESA lih Bulgarian ^ce Agency 
te phu^ xtesiidang tin pawh malsAwmna a ni 
0^ laiin xulhriitg chuaima boruak 

Jetittsigia yAk kual ter (lovet) siamdia tea a titawh ve 
dawnboKirk#. 
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Via silng thiamita hi a va ^gkai 6m! 

Department of Space leh ISRO hmalSkna hi 
department malah a tfiwp mai lo va. Central Department 
leh Organisation hrang hrangte hian an hmang m6k a, 
India rama department tin deuhthaw hian an hmang 
tang^i tawh a ni. Telephone hmanga inbiakpawhna leh 
TV programme thawn chhawn nftn te, computer hmanga 
inzawm nfin te, leilung hausakna chhui chhuah ndn te, 
ram hmasSwna tur ruahmanna siam ndn te, khaw awm 
d6n hriatna leh puan Idwk nSn te a pa wimawhin, vSn sdng 
lam thiamna tel lo chuan kan che thei ta meuh lo a ni. Lei 
tuamtu boruak chanchin kan hriat belh bSkah vSn lam 
chanchin pawh kan hriat belh z61. 

ISRO hian India ram hmun hrang hrangah 
Centre a din a, state tinah ISRO hriatpuiin Remote 
Sensing Centre / Space Application Centre din a ni 
tawh bawk. Mizoramah pawh Directorate of Science 
& Technology, Planning Department hnuaiah 
Mizoram Remote Sensing Application Centre 
(MIRSAC) chu din a ni a. He centre hian India rama 
ISRO hnuaia centre hrang hrangte nen satellite 
thlalik hmanga thil zir hna an thawk reng thin. Chu 
bdkah Mizoram chhunga Department hrang hrangte 
mamawhte thawhsakin, Mizoram tana tangkai tur 
project siamin, an thawk bawk thin. FDnah hian 
sorkSr Department zawng zawng tih theih deuh 
thawin eng emaw kawng talin space technology hi 
an chhawr tawh a ni. 
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Vto stogtUt mihsliig tiiawn y« Ntma ni 

ISRO chuan vAn sdng b<»uaka mihiing thawn ve 
thei itgei turki ruahsunna a Siam tawh a, sum tarn tak 
8&II a ngai dawn a ni. He ruahmanna hi pawm a nih chuan 
tihi ah^nga kmn 7 vH hnuah chuan vto stog bonuikah 
mihring a. jthawn ve theih beisei a ni. Tdnah hian 
inbtialBaihna a kal chho m£ik a; BangaloTe>ah vdn slhig 
zin mitelxustrna hmun (Astronaut Training Centre) din 
tumhmalAkani a^ mihriiigchuanna boruaklawngkah 
chhuahna tur bik pawh Satish Dhawan Space Centre, 
Siiharikota-ah btm a ni ang. Mi pathum chuan theihna 
boruak lawng, vdn sAnga ni sarih vH thang theihna tiu 
pawh ruahman chhoh mSk a ni. India hmasdwn chak 
ddn han ngaihtuah hian, he thil ruahman pawh hi a 
hlawhtlinngei a rinawm.Tihhlawhtlin a nih ngat chuan, 
India chu v&n sdng lamah a chimgnung pdwl tak a ni 
thei dawn a ni. 




# Van lam hun lo intan dan #Van sanga inelna 
9 Thia lama inelna # Mihring dang an awm ve emf 

# Hmasawnna thar #Vdn sdnga India hmasdwn dan, etc. 


- 


He lehkhabuah hian mihringin van lam chanchin hriatn#|| 
kawnga hma a sawn dan te, van sanga zin chungchang^f 
suangtuahna an neih tirh atanga a taka a hien chhuah dlri| 
leh tuna van sang lama khawvel dinhmun tiangpui te, IndiiiS' 
ramin hma kan sawn chhoh dante a tiangpuia tartan a ni^f 
Zirlai, nu leh pa leh upa lam tan pawha hriatthiam awl let^ 
ngaihnawm, space age-a awmte tana thu bengvarthlSk 
hriat ngei tur ziahna bu a ni. 
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